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(54) ILLUMINATOR AND DISPLAY DEVICE USING THE SAMt, anu ukivinu wilihuu ur ui 
PANEL 

PROBLE^TO^E SOLVED: To eliminate a tailing and a blure of moving picture 
which are apt to be generated at the time of displaying the moving picture 
in a coventional display panel. . , 

SOLUTION: A back light 16 is arranged on the back of the display panel and 
light transmission plates 14 constituting this back light 16 are 
constituted of plural blocks. White LEDs 11 are arranged at edges of the 
light transmission plates 14. These LEDs 11 are lighted independently or in 
lairs of Slural pieces of LEDs 11 and lighting positions of the LEDs 11 are 
scanned is synchronization with picture writing positions of the display 
Dane! At this time, after respective pixel rows of the panel are rewritten 
and after a prescribed time elapes. the white LEDs 11 positioned at the 
rewritten pixel rows are lighted and, then, a picture is displayed, 
result, a blure of moving picture is never generated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



Si c??o SJitlff — r vS.- ^fiSLTSJi -IdTlirt guide section materia., arranging said two or more 
i i^ht «.id e sect on material at juxtaposition, and forming the photo luminescence side. 

rrSMl Lid I eht emitting device is a lighting system according to claim 1 characterized by blinking 

Cam 3 So oJ £e" 5t guide section material and the light emitting device arranged or formed in the real upper 
lilt section of said ght guide section material. The holddown member which has the screen section which has a .ght 
if ex fusion and the bottom surface part which has a reflector. It is the display wh.ch possesses the prism plate 
!Lh ?n ih» nntira l output side of said light guide section material, and the display panel arranged in the optical 

output side 15 sail SrlsS Xte and la Character i lad by inserting said two or more light guide section materia. ,n 

S rc!Sii°il d ?he disolav according to claim 3 characterized by arranging an optical diffusion sheet between a prism plate 
21 i diJplS Jane! and forming or arranging the optical diffusion section in the part which is on said opt.oal 

SIX'S SKiX'iSSS ^ optica, diffusion section in the 

rSiE'wTf/SS ngnting'lSL^cSrLtHzerbrproviding the light guide section materia, by which the interior 
c hoTlS and the riffective film has been formed or arranged at least among front faces at the whole surface, and the 
MgS? SttS lev ice arranged or formed in the real upper limit section of said I ght gu, de section ferial 

V^llliA ♦«« „ more liriit guide section material at juxtaposition, and forming the photo luminescence side. 
rcEE 71 The dJi ve approach of the diajlay Shlch is the drive approach of a display of providing the light emitting 
J«l?»e which two or more light guide section material has been arranged at juxtaposition, and has been arranged at the 
?ea upper limi? section of said light guide section material, and the I iqu id crysta I display pane arranged m the 
op?lcal output aide of said light guide section material, and is characterized by performing flashing of aa.d hght 

emitting device .^^d2i!. li^ildT'Sa.ffi'Sttrl.l has been arranged at juxtaposition 

[Claim 8] The light emitting dev ce wn.cn two or more ngn g material. It is the drive approach of 

T i "a 6 o? 3 g h ?i uil c? Sal^lU; Zf arranged^ the optica, output side of said light guide section 
LtpHal The 1st mode which performs flashing of said light emitting device synchronizing with the image write-. n 
material The 1st mode "J"" 1 f jrf ,. - t mitting device by 35 H ertz or more less than 50 Hertz. The drive 

timing of said display ™ J^JfzS b 'having the 2nd mode which bl inks said I ight emitting device above 50 Hertz. 
rc?a?»1l The display characStzed oy proving light guide section material, the I ight emitting device arranged or 
£™2 ?n Ihe rear face of said light guide section material in the shape of a matrix, the diffusion member arranged in 
the optica! ouK stoe of said light guide section material, and the display panel arranged in the optical output side 

^Clafm^uritlrthe^isplay which possesses the circuit pattern which supplies power to light guide section material. 

J,i«in B dev ce arranged or formed in the rear face of said light guide section material in the shape of a 
mat r ! an7said I i ght em i tt i ng dev i ce formed or arranged at the rear face of said light guide section material the 
^ i„ II a faneed in the optical output side of said light guide section material, and the display panel 
ar,angeo in Xe op[ ical oulput side of said diffusion member, and is characterized by said circu.t pattern having a 

[Claim7l] e The U display according to claim 9 or 10 characterized by forming or arranging the light-scattering section 

y^iriVT^i^olarcharacterized by providing the protection-f rom-l ight member by which it was arranged or formed 
[Claim 12] Tn « J*' sP '* y | ocat jon of light guide section material, the micro-lens array arranged in the optical 
iutlut s?de n o?^ai! Tight gu de s c?ion maSria., and said micro-lens array, and opening was formed in said parenchyma 
Zl foci Mocation and the display panel arranged in the optical outgoing radiation side of said m.cro-lens array, 
maim 131 Liehi guide section material and the micro-lens array arranged in the optical output side of said J •ght 
[C aim 13J Lignt gu oe ■ tect ion _ f r0(n _| jght member by which it was arranged or formed in the parenchyma top focal 

ZHiZ If sa?o m crl-lens a S ano opting was formed in said parenchyma top focal location It is arranged in the 
Sfil?er a ranged 0 formed in opening of said protection-f rom-l ight member, and the optical outgoing radiation 

■a. J m rro^lens array. It is the display which possesses the display panel with which the p. xe I was formed n 
the shape of a ma?r!x ano is characterized by one opening of said protection-f rom-l ight member support.ng one p.xel of 

S r?!Ji» iS] a |t P i 5 e the display panel characterized by to provide the array substrate with which the switching element was 
£ meS i the shale of ! matrix, the reflective film formed in said array substrate, the p xe e ectrode wh.ch was 
ZZltld !o said switching element, and which consists of a transparent electrode, said pixel e ectrode. and the 
connected to said sw '«"'^ • reflective film to be set as fixed-on parenchyma 

'potent! 0 anl\oT forS "orage capacTtanceby^ng said reflective film and said pixel electrode as an electrode. 

[Claim 15] The display panel according to claim 14 characterized by preparing opening in some [corresponding to said 
pixel electrode ] parts in said reflective film. 
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rciaim 161 The display characterized by providing the display panel which light guide section material the reflective 
fi m formed or arranged on the front face of said light guide section material, and a pixel are arranged in the shape 
of a matrix and has the light transmission section in said pixel at a part, and the spacing member which has opening 
corresponding to said I ight transmission section, and has the thickness of the or more 1/42 double less or equal of the 

rciiTl7]^ht 0 Lide d section material and the reflective film formed or arranged on the front face of said light 
au de section material The display panel which a pixel is arranged in the shape of a matr x. and has the hght 
transmission section n said pixel at a part. The display characterized by providing the micro- 1 ens array arranged at 
Jhe optical Plane of ncidence of said display panel, and the light-shielding film arranged in the location to which 
Jeal YuMm tsu Kamihira who did incidence to said micro-lens array reflects in by said p xel. and he connects a focus 
rciaim 181 The display characterized by providing a light emitting device, the polarization separat.on component which 
divides into P polarization and S polarization the light which said light emitting device emits, the polarization 
conversion means which carries out polarization conversion of said P polarization or said S polarization, the lens of 
the reflect ive mo Id which changes said P polarization and said S polarization into real Yukim.tsu Kamihira. and a 

rciaim y i9] n The array substrate with which the switching element was formed in the shape of a matrix and the reflective 
fi m formed in said array substrate. It has the pixel electrode which consists of a transparent e ectrode connected to 
la d sw tching element said pixel electrode, and the dielectric film formed between said reflective film. The d.sp ay 
character i zed by providing the display panel with which said reflective film is set as f.xed-on parenchyma potential 
and storage capacitance is formed by using said reflective film and said pixel electrode as an electrode, the lighting 
means a^fnged at the rear face of said display panel, and the mirror which reflects the light emitted from said 

rciaim y 20i n The array substrate with which the switching element was formed in the shape of a matrix, and the reflective 
fi . formed in sa d array substrate. It has the pixel electrode which consists of a transparent e ectrode connected to 
sa d sw tchinj element said pixel electrode, and the dielectric film formed between said reflective film. The video 
camera character zed by providing the display panel with which said reflective film is set as f.xed-on parenchyma 
potential and storage capac itance is formed by using said reflective film and said pixel electrode as an electrode, a 
nhntocraohv means and a record means to record the photoed image. .*:.„ 
rci5im 21] The array substrate with which the switching element was formed in the shape of a matrix, and the reflective 
fi m formed in sa d array substrate. It has the pixel electrode which consists of a transparent e ectrode connected to 
11 id switching element said pixel electrode, and the dielectric film formed between said reflective film. The 
vieJfinder characterized by providing the display panel with which said reflective film is set as f.xed-on parenchyma 
potential and Srage capacitance is formed by using said reflective film and said pixel electrode as an electrode, 
and the magnifying lens expand the display image of said display panel and make it an observer catch sight of. 
rcia im 22Whe difp ay characterized by being constituted so that a dot^natrix mold display panel, two or more feet 
£ d ng said display Panel, and the fixed part fixed so that said display panel may be hung may be provided, and 
soac ne of two or more of said feet can be changed and the die length of said foot can be changed. 
[Cla m 23] The array substrate with which the switching element was formed in the shape of a matrix, and the reflect^ 




providing a discharge lamp. ...... 

emits and the delivery system which projects the image of said display panel. 
TO aim 24] The viewfinder carry out providing a light emitting device, the polarization separat.on component wh.ch 
divides into P polar zation and S polarization the light which said light emitting device emits, the polarization 
conversion means in ch carries out polarization conversion of said P polarization or sa id S polar.zat.on. the optical 
Mock which changes said P polarization and said S polarization into real Yuki mi tsu Kamihira. a display panel, and the 
expansion means expand the display image of said display panel and it makes be in sight to an observer as the 

fClaim P 25i n The opposite substrate with which the countere I ectrode was formed, and the array substrate with which the 
oixe electrode arranged a common electrode and in the shape of a matrix was formed. The 1 st outgo . ng I . ne connected 
I ?h sa d counterelectrode. and the 2nd outgoing line connected with said common electrode. The liquid crystal display 
oanel characterized by providing an electrical-potential-difference impression means to output 30 Hertz or more the 
electrical Potential difference of 120 Hertz or less, and the OCB liquid crystal pinched between sa.d oppos.te 
substrates and said array substrates. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

fFiHa of the Invention] This invention relates to the direct viewing type indicating equipment using the display panel 
and these which can display a good image also with the lighting system of the display panel wh.ch improves animation 
dotage thf graphic display device using it. a direct viewing type, or a reflective mold, a personal digital assistant, 
a viewf inder. a video camera, a projection mold indicating equipment, etc. 

rDetcJiotion of the Prior Art] Small and since [ lightweight and ] there is little power consumption many displays to 
a oortable equipment etc. using a liquid crystal display panel are adopted. In recent years, it is adopted also as a 
lim d c vsta I dis! la? monitor and the commercial scene is expanded. Moreover, the image quality improvement of a 
!!3u!d crjsial d!spla; Janel progresses, and it has been improving in the still picture to the level wh.ch is 
satisfactory practical I y. 

rp!2blem(s) to be Solved by the Invention] If an animation is displayed on a liquid crystal display panel ****** of an 
lit will aooear This ****** will mean the phenomenon in which a gray shadow appears behind a white ball, if a white 
ball moves to for examp I e, a black back screen. On these specifications, the condition that ****** has occurred in this 

W004] rlhtnk^nafihe causfwhich animation dotage generates is divided greatly and there are two The 1st cause i a 
the resoons bility of I iquid crystal, the time amount (henceforth - this - it standup time-amount ♦ falls and time 
Sounfis cal ed the response time) which in the case of twist pneumatic (TN) I iquid crystal fell with standup time 
Zun£ time amount taken for permeability to make max 100% from 0%. and to become 90%). and added t.me amount (time 
ZuS taken ^become 10% of permeabi I ity from the 100% of the maximum permeabi I ity) s 50 - 80msec. 
r00051 Sick liquid^rystal mode also has the response time. It is strong dielectric I .quid crysta . However this 
iSSid crvsta cannot perform a gradation display. In addition, the response of ant. ferroelectric liquid crystal and 
Ihe liqu id crystal in 0CB mode is high-speed. If the liquid crystal ingredient or the mode of these high speeds is 

A'Thr^causriftSt ^pelmSiulTeach pixel changes synchronizing with the field or a frame For 
««mnle thfoermeability of a certain pixel is a fixed value between the 1st fie d (frame) That is. the potential of 
fnTvl?' electrode is rewritten by every field (frame), and the permeability of a liquid crystal layer changes to it. 
The efore if human being sees the image of a liquid crystal display panel, with the decay characteristic of an eye. a 
di!o?Iv imaae will seem to change slowly and animation dotage will occur. In addition, on these specifications the 
!!me amount ie time amount until the potential of 1 pixel of arbitration is rewritten next, wh.ch writes and 

SKsplaSrsucn as'cR^an'a'f .uorescent e S ubstance side with an electron gun. and display an image. Therefore. 
ITlll each oixel oni! the time amount of musec order is displayed in the period of the 1 field (one frame), 
mouai The oe iod i e it seems that the image is displayed continuously, of the field (frame) is based on the 
[0008] Tne per.oa i.e.. CRT, almost all time amount is a black display, and each pixel 

fslurn d on by on y ?ne time amount of "the order of musec (display). The display condition of this CRT makes a movie 
hiJ^JJS It is because almost all time amount is a black display, so an image looks discontinuous and animation 
dotage does no! occur However, by the liquid crystal display panel, since the period of the 1 field and the image are 
held, animation dotage occurs. 

EJ for Solvine the Problem] In order that the lighting system or indicating equipment of this invention may solve 
Stion dotaee it takes a synchronization for the timing which rewrites the electrical potent.al difference of each 
o?ie? of a disolay panel, and actuation of the drive circuit which drives a back light, and performs image display A 
hlrt lilh? unit (lighting system) can be located in a line in parallel, and arranges two or more I ight guide plates 
^ .In I .nLrhfd n the edge of a light guide plate. 3-4 are constructed, and this white LED ** and carries out 
!Souenti!l liSS o carries ou? sequential lighting one [ at a time ]. On the other hand, the location (the 
l\T£Vcl\ ooSntia'l d fference of a pixel electrode is rewritten) impressed to each pixel line of a I .qu.d crystal 
h oinel is also scanned. This scan and lighting of white LED take a synchronization. Moreover, after the liquid 

t If tL liauid crystal layer on the pixel which the electrical potential difference was impressed by the pixel 

and JewritteJ changes enough, it is made for fluorescence tubing to turn on LED of the light guide plate corresponding 

moSl Th^s 1 {^synchronization with the lighting timing of LED and the timing of the ejectrjcal potential difference 
2!!LId to 1 liauid crystal display panel is taken. That is. change of liquid crystal irradiates I .ght f rom a back 
Meht onlv ?o the f eld which changed enough, and displays a pixel. On the other hand^ the t ime amount (b ack display) 
is which a pixel is not displayed arises. For this reason, the display condition of CRT and the same display condition 
are realizable. Therefore, animation dotage is improved. 

EJiment of the Invention] In order that each drawing may make a plot easy easily [ understanding ] in this 
ESS r^ion there are an abbreviation or/and a part which carried out enlarging or contracting. For example the 
IZ ne svs?em (section) etc. is omitted in the projection mold display of ( drawing 57 ). The above thing is the same 
also to other drawings Moreover, the part which attached the same number or the notation performs the thing wh.ch is a 
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~r cimiior iTPctfllt or an ingredient, or has the same function, or the same actuation. 
roS^ ln aiitiion e!en if especial ly the contents explained with each drawing etc. do not have a notice they can be 
SSiLd with oihe'r examples etc. For example, the outdoor daylight incorporation section 601 of ( drawing 60 ) can be 
2fi It +Lt i ?^htine system of ( drawing 1 ). and a display can be constituted combining the display panel of 
f tLTJzt 6 5nd the N Sting s^steF^C d^wing_l ). Moreover, the lighting system of ( drawmg 1 ) is also 
( ^SfrJAh* disSTav of Lwintil ). PBS432 of ( drawing 42 ) can also be added to the display of ( Rawing, 
emp oyable as the display of ^ df gnd specjf ications about the display panel of this invention 

ScumeS etc is combined mutually, without explaining according to an individual, and can const.tute the display of 

mnn? $ Thus IvTlfno? i llustrated especially in the specification, the matter indicated or explained in the 
Pec?ficat!on e ana Rawing, contents' and specification can be combined mutually, and can be c.a.m-ized. It ,s 

^£J^T^l1S^ StiSttH Si. invention etc.. referring to a drawing etc. 

r00151 ( Drawing 1 ) shows the top view of the lighting system 16 of this invention. A I ight 1 f * ^If *® ' i n" ' etc 
seclion mateNal) 14 consists of organic resin or glass substrates, such as acrylic resin and polycarbonate ream. etc. 

[0016] .Although the number of ? ^^^^^^ X^^1nVr£.^»* 
7e stT~~S er t 6 h ee or Zfe of e 2 or'more f .'HoreaceJce'tubing are adopted preferably. Moreover "Jen the number of 
{tuoJesce^cl iubing is set to n (book) and the dip of the effective viewing area of a display panel is set to H (cm), 
it is made to satisfy a degree type (several 1). 

[Slat ion 1] 5 (cm) <=H/n<=20 (cm) , CBl/orfl i 
It is made to satisfy relation of being still more desirable (several 2). 

[0018] , 

iWi. So 8 Sl <= a t S ting device 11 will increase and it will become high cost. On the other hand, if H/n 
I !oo ar« ad splay screen will become dark, and animation dotage becomes is hard to be improved .... 
0019? Moreover, when breadth of the effective viewing area of a display panel is set to W (cm), it ,s desirable to 

constitute so that a degree type (several 3) may be satisfied. 

KJion 3] 0.07 <=W/(H-n) <=0.5 - it is desirable to satisfy relation of to be still more desirable (several 4). 
[0021] ,-»/rH-n) <=0 35 - in addition although 11 sets to LED etc. and 141 is used as fluorescence tubing 

K^S k/&s safes; sr^r-a srs s^-sra: ;< -n fMr 

m023? a The amount of currents in which white LED will flow if the temperature of itself becomes high changes and 

LED U. ano to cons ti?ut. based on the detected data, so that the amount of currents which flows ,n white LED 11 may be 

controlled. . ^ui+o i pn 11 a* <;hnwn in ( drawine 2 ) the diffusion plate (sheet) 

[0024] In the optica outgoing r a ion s o .it LED 1 r « ^^j^^^^^e, of white LED 11. The 

Mght gene"leo'flom wni£~ED 'n irscattlred about with the diffusion plate 22. and the uniform minute surface light 

100251 Sttf reaJ°face n of 'whlteLED^"^*.^ in ( drawing 61 ). the heat sink 585 is arranged. Since the luminous 
SfS ency of LED11 is bad. the great portion of injection power serves as heat. This heat is transmitted to the 

fiS&^tt" Irregular'^ bTlXla %J$£ff !"ht which carries out outgoing radiation 
[0026] Since there is « n J; e * u, ( a drawine 61 } % he di ff us ion sheet (diffusion plate) 22 is arranged or formed in an 
f TJt r»6?*t on side The resi n plate o opal glass containing diffusion particles which carried out frosting 
outgoing radiation sideline res. n p. p b titanium, corresponds. Moreover, the diffusion sheet 

processing **. a J , ™» s > 0 " .gig 0 ft. S u„ J^'^ the ^ rket be used. Since an irregular color is lost with the 
(hght.ng ^'f^'^"'"™;, ^the diffusion plate 22 serves as a luminescence field, luminescence area can be 
diffusion plate 22 and the area U j JCde of the d i f f us i on plate 22. If a luminescence field is enlarged with the 
S'f^ion oVate 22 alihougS bHghiness falls it can illuminate light guide plate 14 grade to homogeneity 
?00271 u?ffus?on platis may be ihe adhesives which added the dispersing agent in resin besides a tabular thing in 

asps SS^Hiara :r;« ^i^r-fi^ bku-s r .ge. 

XL, « nronupr the color temperature of the luminescent color is improvable by arranging or forming a color filter 
™t ?n thl oo?ical outgo iS radiation side of white LED 11. When especially the light emitting device 11 is 

(not shown) the °pt ical out of which the I ight of a strong peak comes blue, and this peak has large variation by 
rED te Tne?efo^ the coKperltJe vaHatiin of the display image of a display pane. 21 becomes large. By arranging 
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a color filter variation in the color temperature of a display image can be lessened. When using white LED especially 
as a light emitting device 11. since there are many rates of blue glow, in accordance with the color of the color 

SiSH S^JlTflUSTii* pliti'irS rEu^irScalU.ing agent 126 is applied or arranged so that 
ncidance of the St emitted from white LED 11 may be efficiently carried out to a hght gu.de plate 4 The th ng of 
{he range of 1 44- 55 is illustrated for a refractive index as the Lord whose optical coupling agents 126 are gels. 

^^i^^ri^^^Si fflS BJ'W Vfaj'tfaLW-fU.!". radiation 
.WSltt LHH1 ?h?s V£S^™U* haste strong rate of blue g.ow and the variation in the ojl or in an 
LE? eilple substance is large. The color temperature of the luminescent color .s equalized by arranging or forming a 

^i«i f !' te IiJl-' ..sine color filter 611 grade ** can also perform color temperature adjustment or reduction of 

X ] nln?fo™??y K making ^rlS^agenls^such as palpable powder of Ti. or a color, and a pigment contain ,n 

rWlhltoTS'll'cS'S ttansposed to LED of other single colors or a compound color. For. example, they are LED of a 
11a raw L LED of a green (6) color, or LED of a blue (B) color. If LED of such a color is used, with a natural 
thfni the luminescent cl o 'a lighting system turns into a single color etc.. and a white display cannot be 
rSalized Hoover when a lighting system, the display panel used for ~ are monochrome, ae a practical appl.cat.on. .t 

r00331 U 0f' course coincidence may be made to turn on LED of R. G. and B. and you may make it white '"j""^* 8 - , - 
moreover; LED of ' R G and B - the field - the light may be made to switch on sequentially and the display panel of 

?0034^Si%over P %PuTSNIKlllSu eJfcan transpose white LED 11 to the firefly luminescence lamp of Luna series currently 
[0034] Moreover u ™' uw l£" . b hj h thjng as , ong as not the thing to limit to white LED 11 but 11 is the 

Mgn^i«?nroevtcewn?cn can do For exSle. you^ay be a tungsten lamp, a krypton lamp, a small mercury- 

IK^radSion^he^ontents explained by ( drawing 61 ) are effective also in the example of this invention. A 
diSSy is i I luxated for for example. ( drawing 60 ) ( drawing 42 ). Thus, the matter md.cated on these 

Sl^ 0 " 8 'shown^nl drawinfn rtiS^irS'tae^tltuUd as one like LED array 12. Moreover, a 
[0036] Moreover as shown n ( drawi ng i ; wn.te Ltu ' ™* radiation side of LED11 for a convex lens minute to 

the V o P t!ca S out.go?ng "adfa^on'sidTorfEDn ^^Msoase'^he 6 . ight emitted from the luminescence chip of LED11 is 

[0037] '"addition a ™ ou f" xn th f s a * d hav M piled up two or sheets or plates for example, may be used 
Moreover what °SaSnid many g oP?ical fibers 71 wi?h adhesives 72. and was made into one as shown in ( drawmgj > may 

^B? d 'ln ( drawine 1 ) the light 181 emitted from the light emitting device (white LED) 11 is reflected and 

iith the reflecting plate 15 (a reflective sheet or a reflective member, ref lect. ve f . Im) arranged between 
rST^S ^ Ses 14 A reflecting plate 15 is formed in the side face and rear face of a light guide plate 14 
uOttl The liiS 18 emitted from fhe light emitting device 11 illuminates the inside of each light guide plate 14. 
tSSSJ. f I ieht emitting devices 11a and 11f light up. only light guide plate 14a will become a I ight-em.tt.ng 
Jltl rlt't \l fmea^s a ranging the light-emitting part which can blink to oblong freedom to two or more 
part. That is. it means arran «"* * • sequential lighting of LED11 is carried out. what 

rmaaenolwiScht^^ -with light guide plate Ma-^b-^Hd-^Ua 

r S n f^ I ,M *T*,??™ niate 15 uses film-like a thing or a tabular thing. In order for these to vapor-deposit metal thin 
f?!ms ] such III "minim (a umS'shver (Ag). titanium (Ti). and gold (Au) on a sheet or a plate and to prevent 
3V!!?-# ! ml+fl thin film the vacuum evaporationo film which consists of inorganic materials such as Si02. is 
T da V?n ?L fS2 face of a metal thin film. Moreover, you may laminate. Moreover, the coating which is glossy as a 
STect ne otaJe ?5 ma? be useS In addition, the dielectric mirror which consists of dielectric mult.layers may be 
V t V LrJllr what cut the metal plate which consists of aluminum etc. may be used. 

?nn2n Hn!^r ihif ref lecting plate 15 may not be limited to what reflects light, and the thing of the property wh,ch 
[0041] However th s reriec f p front fa £ e may be used . For example, what applied impalpable powder, such as opal 
norths sneei w ic P Ned ?he impalpable powder of Oxidization Ti (titanium), or a plate is illustrated. Moreover, 
f ii!ht Effusion went may be applied to the perimeter of a reflecting plate 15. 

/ i -1° o ? - a part of ( drawing 1 ) - it is a cross section. In ( drawing 2 ). it is the example which 
ca?JL ( oufc^tt4 of tne'p^tfwhic^isilts of a metal, formed the crevice 24. and formed in this crev.ce 24 the 
carried out cutt ng or i h a | urainum etc . The light guide plate 14 is inserted in this crev.ce 24. 

rouls? The o sm fheS 23 i" arranged in the optical outgoing radiation side of a light guide plate 14. The prism sheet 
5?K, IE function which strengthens luminous intensity which carries out outgo.ng rad.at.on from a light guide plate 
?a ?L tllTl clnany etc. is manufacturing and selling the prism sheet 23 

14. The three em company «\ . . • . . th optica | outgo ng radiation side of the prism plate 23. It is 

[0044] Moreover .the diffusion J 2 / S h ar an e ^ |a ^;; e 0 ? pt he pri sm ple!e 23 ] through a display panel 21. As this 
otffusl'sheei 22 SUSS Ts manufaciuMng and silling as lighting series. In addition, the pitch of the irregulanty 

moS5i S The 3 concen?r!cilro? r iS ^gh'neTthe light emitting device 11. Therefore, the brightness near the light 
[0045] The c ? n centric.ty e nonuniformity. For this cure, with the I ight.ng system of this 

Zlluln as shown tnTdraS^ ). the optical diffusion section 31 is formed or arranged near the light emitting 

mnifil ontical diffusion section 31 consists of circular or a square optical diffusion dot 41. as shown in 

( d?!wing 4 ) The optical diffusion dot 41 is directly formed in the front face of a hght guide plete 14 etc. at the 

mn^Whp'Etlcal diffusion section 31 is formed or arranged on the sheet 22 arranged between the front face of a 
0047] The °Pt , " l 1 ^ , " U a d j S p| ay pan el 21. and a light guide plate 14. With the optical diffusion section, although it 
naf?he U func?!on to decrease the light which diffuse! anViginal light and reaches a display panel 21. what decreases 
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the light which shades direct light by others, a metal membrane, etc.. and reaches a display panel 21 is contained . 
[0048 The optical diffusion section 31 is greatly formed in the shape of radi i near LED11 as shown in ( drawing 3 
and it forms the location distant from LE011 small. Moreover, although the configuration of reducing light transm ssion 
or the rate of optical rectilinear propagation over the whole like smoked glass s suffic ent as the optical .diffuaion 
section 31 the configuration of forming the optical diffusion dot 41. as shown in ( drawmg 4 lie more des r able. It 
is larSe and a distant place makes small a place with the optical diffusion dot 41 near LE011. Thus, by form. ng the 
ootical diffusion section 31. the illumination light of a back light 16 serves as homogeneity over all fields. 
[0049] In add itlSn the optical diffusion dot 41 may not be limited to what diffuses light (dispersion . and may shade 
ieht It is because the function which there is the brightness reduction effectiveness and makes the 1 1 ght mg side of 
a lighting system homogeneity can be demonstrated also by shading a part of light emitted from a I. ght emitting device 

[0050] It increases near the light emitting device 11. and a center section decreases. Since this technical problem is 
cooed with as shown in ( drawing 5 ). by this invention, the optical diffusion member (optical diffusion dot) 51 is 
formed in the front face of a light guide plate 14. In addition, the optical diffusion member 51 may shade, as 
( drawing 4 ) also explained (reflective film). 

[0 051] In th e example of ( drawing 5 (a)), the punctiform optical diffusion member 51 is formed or arranged in the 
irfrt guide pla^eH grade. Enlarging area of the optical diffusion member 51 of the center section of the I . ght guide 
p ate 14 a periphery (near LED) makes area small. In addition, when 51 is the reflective film, it considers as th.s 
reverse Moreover as shown in ( drawing 5 (W). the optical diffusion member 51 is good also as the shape of a stripe. 
Enlarging area of the optical diffusion member 51 of the center section of the light guide plate 14 also in this case, 
a peripher5 *near LED) makes area small. When 51 is the reflective film similarly, it carries out to moreover ( drawing 

[0052] The h refl exjunction is not given to a reflecting plate 15 in ( drawing 6 (a)). A reflecting plate 15 is used as 
the mere light guide plate 14 and a case to hold. The reflective film 61 is vapor-deposited and formed in the side face 
and Tear face of a light guide plate 14. The reflective film 61 is directly formed in a light guide plate 14. and a so 
it mav stick on a light guide plate 14 aluminum (aluminum) or the reflective sheet which vapor-depos . ted silver (Ag). 
Moreover 5ou may arrange between a light guide plate 14 and a case 15. The three em company sells such a reflective 

?5o55] b ( Draw?n n g T (o) a )"is ^configuration which made hollow the interior of a light guide plate 14 (centrum 62). 
Thus a l ight ng s ystem can be I ightweight-ized by making hollow the interior of a light guide plate 4. In addition, a 
iau'id or eel may be inserted in a centrum 62. As these liquids or gel. water, silicon resin, or ethylene glucohol is 
lustrated Moreover a light diffusion agent etc. may be added in gel etc.. or ultraviolet-rays hardening resin may 
be added Since specific gravity is smaller than glass etc.. as for a liquid or gel. I i ghtwe i ght- 1 zat i on of a lighting 

[0054] ^^odi^ton'^ne'sodium'hy'drolS'ide etc. is added to the water or gel inserted in a centrum 62. and PH is made or 
ess [ 0 5 or mo?e ] into 12.5 still more preferably 13 or less [ 10 or more ]. Thus, even if these I .quids leak and 
come out i>y what the water or gel to insert is made into alkalinity for. oxidizing the reflective film 61 etc. 

f 00551 T Drawing i VeS. 16 — a display without animation dotage can be constituted by combining the lighting system and 
Hisnlflv Danel 21 of this invention which are shown. 

T00561 The disolav panel 21 uses the liquid crystal display panel in OCB mode (Optically compensated Bend Mode). 
Although li quid crystal display panels, such as other TN modes, can also be used, in order to give explanation easy, it 
explains noting that the OCB mode of a high-speed response or high-speed TN liquid crystal of Merck Co. is used. In 
addition, it cannot be overemphasized that a ferroelectric liquid crystal, antiferroelectr ic.ty liquid crystal, etc. 

Tu0571 ^addition it cannot be overemphasized that TN liquid crystal, macromolecule distribution liquid crystal. ECB 
Electr "ally Cont'ro led Birefigence) mode, perpendicular orientation (VA:Vertical ly Aligned) mode IPS mode STN LCD. 
ASM fAx al Symmetric Micro-Cell). DAP mode. etc. can be used. In addition, what was compounded may be used. For 
example, the guest host liquid crystal which added dichroic coloring matter to cholesteric nematic phase transition 

[OOoeJ'wnen ^^^0^?! flayer 236 ( drawing 23 ) ( drawing 31 ) (reference) of a display panel 21 is in OCB 
Inda it is necessary to impress the electrical potential difference of the shape of a rectangle or a sine wave at the 
S£ lidlrteTSKr POweTing on. As for the magnitude of an electrical potential difference it is desirable that it 
takes ™re than **5 (V) below for **15 (V). Moreover, as for the frequency of an electrical potential difference, it is 
Hp<: irab l e that it takes more than 40 (Hz) below for 100 (Hz). „„.,.. „ ■> 

[00591 This electrical potential difference is impressed between a counterelectrode 234 ( drawing 23 ) ( drawing 31 > 
(reference) and a gate signal line or to inter-electrode [ a counterelectrode and common inter-electrode ]. In order to 
make easy this impression and the check of an electrical potential difference, as shown in ( drawing 56 ) with the 
disolav oane 2 ^ this invention, the electrode drawer putt 561 and the common electrode drawer putt 562 are provided 
in opposite Moreover each putt 561,562 is drawn out by wiring, and it is constituted so that the above-mentioned 
electrical Dotential difference can be impressed from the connector of a display panel 21. 

rO060] In addition the opposite substrate 235 ( drawing 27 ) (reference) side may be turned to a I , ght . ng-system (back 
light) 16 side and a display panel 21 may arrange it. or the array substrate 231 ( drawing 27 ) (reference) side may 
be turned to a back light 16 side, and it may arrange it. 

T0061] Sequential lighting of the light emitting device 11 is carried out. and a lighting system (carrying out 
seauentia? outttng out I ights). 16 is driven. In ( drawing 8 ). 81 is the section (light guide plate 4 section whose 
light fitting device 11 is not in a lighting condition) non-switching on the light, and 82 is the lighting section 
flieht euide date 14 section whose light emitting device 11 is in a lighting condition). 

roofi?1 As for the relation between the area S1 of the section 81 non-switching on the light, and the area S2 of the 
lighting section 82 in one lighting system, it is desirable to satisfy the relation of a degree type (several 5). 

[Equation 5] It is desirable to satisfy the relation of a degree type (several 6) to 0.075 <=S2-/S1 <=1.6 pan 
preferably. 

rFouation 61 Animation dotage becomes small and can realize good animation display, so that the value of 0.1 <=S2-/S1 
<=0 7S2/S1 is small However, if smaller than 0.075. a screen will become dark too much. On the other hand, animation 
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£S t^ l 7fixMS2ft ^antia! iT^a^on of the location of the lighting section 82 is turned down 
from on a screen It is made to synchronize with this migration and the image d.sp ay of a d.sp ay panel is changed. 
Hoover lighting of a back light is performed in consideration of the respons bi ity of the I. quid crystal of a 
liquid crysial aye? That is. after liquid crystal fully becomes target transmission, the back light of the location 
is made to turn on In addition, when the response of liquid crystal is quick enough, a back light may be made to turn 

^OoSlflhe'enlJrorJnln^ (InferS offroom) where a display panel is generally seen is bright, it is necessary to 
iakfthi display sc?e^n bright. The lighting number of a light emitting device 11 is made to increase in that case_ 
Bright^ [a display screen ]. when bright in the interior of a room, animat.on dotage cannot be eas. I y v ^1^ On the 
other hand an observer' s eye will be attached, if an environment (interior of a room) is dark and the brightness of 
Ihl disolav screen will not be reduced. The lighting number of a light emitting device 11 ,s decreased m that case. 
in?J!?on dotaee can tend to be seen when [ dark in a display screen and ] dark in the interior of a room S. nee the 
peHoo when a Mack indication of the display screen is given becomes long by decreasing the lighting number, ammation 

rooefl Thus^i Harries out manually using the remote controller which a user can use for changing the lighting number 
ofT ilht em tting device 11 freely, or a transfer switch, and also the reinforcement of outdoor daylight (amb.ent 
?i,ht1 mav be detected automatically by the phot sensor (not shown), and this detection result may perform 
aufomaticaMy. As a Shorse^sor. PIN photo diode, a photo transistor, and CdS are illustrated. That ,s. when outdoor 
davlizht is bright many LED11 is turned on. and a screen is made bright. u *«— .„.,.+ ■„„ 

roofia? The foowine explains especially paying attention to the lighting section 82. The scan of the lighting section 
82 is performed in the d rection of botiom-of-screen D from the screen upper part U so that t may understand also by 
7hl J( Si .(c), and (d). Drawing which looked at this condition from the longitudinal direction is J dopg 
ft) More over . in ( drawjiig_9 ). it is the range which the observer can see as an image at time of day (time amount) 

moJqi h The a nauid crystal layer of a display panel 21 has period predetermined permeability of one frame with the 
Kical oXtia difference written in I pixel. Therefore, if the whole back light 16 s emitting light, it will 
become the f?on? area area A (field the image is showing) of a display panel 21. However in order to turn on only a 
nflr? in the time of day which is the back light of this invention, area A serves as limited range 
rOD70 The I iZd crystal display panel rewrites pixel data for every pixel line. In ( draw ng 9 ). S shows the point 
Rnine i e a pixel line) which is writing the image in the display panel 21. When a display pane 21 is a liquid 
crvs?al display pane as writing in an image, the electrical potential difference (ON state voltage) wh.ch makes the 

Lnal ine of applicable Rhine turn on the thin film transistor (TFT) 271 ( drawing 32 ) (reference) as a 
switch ng element is imp essed, and it means that an electrical potential difference s wr tten m the pixel connected 
to Jhis gate signal line. The written-in electrical potential difference is held until it is written in a degree (one 

[0071] °The liquid crystal on a pixel does not serve as target permeability immediately, even if an electrical potential 
difference s impressed to a pixel. Liquid crystal starts in TN liquid crysta . and time amount is about 25 to 40 msec. 
in uCB mode it is 2 - 5msec. It is not desirable that the condition that it is chang.ng since time amount is m this 
rnnd?tion (it is henceforth called a permeability change condition) that permeability is chang.ng is in sight of the 
observer (user) ! of a display by starting. Moreover, if visible in the condition that transmission is chang.ng. it will 

r00721 Jn e th?s S ?nven??on at |he paJfof this transmission change condition switches off a back light. A back I ight is 
S L ?uJn on in the part in the condition (henceforth, transmission goal state) that transm, ss. on turned into target 
?r«n,m? S s?on cCmoleSly on the other hand. Therefore, animation dotage etc. does not occur but good image display can 
D e raized moTeover the thing with animation dotage being improved [ much ] also to the method of presentation made 
tl display it as an image display -> black display -> image display -> black display wh.ch it is alike and has been 

muS^lne'co^ (a)), the back light 16 of the range below [ A ] the point S that the image is 

SiJSn in is on so Ihat clea rly [ ( d^ wing_9 ) ] (lighting section 82). Since the part of th.s A is just before an 
e e"r?ca? potential deference is written in. after an electrical potential difference is .mpressed to a pixel, 
suffic ent time amount has passed. Therefore, the part of A is a permeab.l.ty goal state 

r00741 Henceforth ->( djjwing_9 (a)) ( drawing 9 (b)) ->( drawing 9 (c)) -X drawing 9 (d)) ->( draw.ng 9 (a)) -> 
Saline 9 bj) prof it Rikifo^d After an electrical potential difference is impressed to a pixel and suff.c.ent 

• a th» hlrk lieht 16 of the field of A turns all on. Therefore, a good image can be displayed 

[0075? In d ditSon ShiuS c rr?ed out to making the back light 16 of the part immediately under Point turn on in 

Sine B) (i!rt of A) it does not limit to this. The part of A means that liquid crystal etc. makes the light 
( drawing ft ) (part ot w. siin i| ar ] a permeability goal state. Therefore, which location may be used, as long 

as'I? is arte tmpJessinl an electrical poUia I difference to a pixel and carrying out predetermined time progress. 
Moreover the part of A does not need to be continuing completely and may be divided into two or more parts 
[00761 The I leht 1 ng pe r i od of the part of A of a back light 16 and the period rewriting period) which rewrites the 
IS If a diso av oanel 21 are made in agreement. Usually, in the case of a liquid crystal display panel, a period is 
Ioh 6 or loHz Howeve? if it is 50Hz - 60Hz. the display screen may be in a flicker cond t.on. .For this reason, as for 
a Jewr tta oeJiod \t s desirable to be referred to as 70Hz or more 180Hz or less. It is desirable to be referred to 
asluHz or more 150Hz o less especially. In order to realize this period, the image data impressed to a I .quid crystal 
disSlay Sand are digitized, and memory is made to memorize them once. And time-axis conversion is performed and an 

iSo^ThurfHs ^rof^orone'nfiroflhe frequencies of a rewriting period to appear by the different 
KSive orooertv in the condition of having impressed the condition of having impressed the forward electrical 
tttlt a? difference to the liquid crystal of a liquid crystal display panel, and the negative electr.ca potential 
d?f?eJence or ihe gaj »i th the lighting synchronization of a back light, and the rewriting synchronization of the 
l ilYd crvkte disolaS panel 21 that a flicker occurs. That is. if a rewriting period is 50Hz and it is 25Hz and 60Hz. 
I 30Hz comDonent *\ ° appear . What measured this relation is shown in ( drawing 11 ). The graph of ( draw.ng 11 ) makes 
?he axin? abscissa the frequency f. This frequency is made into one half of the frequencies of a rewr.t.ng period. 
The ax s of ordinate is made into the f I icker luminous coefficient An when see.ng a d.sp ay panel 21. 
[0078] That is the g aph of ( drawing 11 ) shows the time of changing these periods (twice of a frequency f). after 
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rewriting with the lighting period and making a period in agreement. The time of a flicker being most sensed large is 

llmYn^i SnSVL"ta1rS S ( drawing 11 ) at the time of 10Hz (a rewriting period is 20Hz) that a flicker is 
the largest However, a flicker decreases rapidly in about 30Hz. It stops sensing a flicker mostly in 40Hz As for the 
rewr t ng per iod of a display panel, it is preferably more desirable than this result to be referred to as 80Hz or more 
70Hz or more It is perfect if referred to as 90Hz or more. A maximum frequency is influenced by the processing speed 
of the drive' circuit of a display panel. 180Hz (three X) of 3 60Hz times is a limitation on a technique. Cost becomes 
high - hiX-speed components are needed - although 4X beyond it cannot be realized on NTSC or VGA level. Probably, it 
should consider as 150Hz or less of 75Hz twice preferably. If low cost-ization is furthermore desired it should 
consider as 120Hz or less of 60Hz twice. Moreover, the twice of drive frequency usual from the ease of circuitry are 
desirable That is it will be set to 60Hzx2=12OHz or 75Hzx2=150Hz in many cases. From this, the rewriting rate of a 
disolay panel should usually be made the twice [ at the time (at the time of the former) ] as many frequency as this. 
[00801 ( Dr awing 10 ) is the explanatory view of the drive circuit of the display of this invention. The source driver 
102 which impresses a video signal to a source signal line, and the gate driver 101 which impresses ON state vo tage to 
a iate signal I ine one by one are loaded into the display panel 21. This driver 101.102 is controlled by the driver 
controller 103. That is. the rewriting period of a display panel 21 is controlled by this driver controller 103 
[008 ] On the other hand. LED array 12 attached in the edge of a back light 16 is connected to the LED driver 04. The 
LED driver 104 is controlled by the back light controller 105. Therefore, the lighting period of a back light 16 is 
control led by the back I ight control ler 105. . . . . 

T0082] The back light controller 105 and the driver controller 103 take a synchronization by the video-signal 
□recessing circuit 106. and are controlled. Therefore, a rewriting period and a lighting period are synchronized 
[00831 By synchronizing as mentioned above, a good image without animation dotage is displayed on the .mage display 
field 107 of a display panel 21. However, an image may be a still picture. For example, the display panel of a personal 
computer mainly displays a still picture. If the above-mentioned drive approach is performed in the case of a still 
Picture, the Rhine flicker will be displayed as the damage. The Rhine flicker generated with a still picture degrades 
image aualitv Consequently, it is hard coming to see a screen. . . . * 

[00841 When displaying a still picture (for example, when using the indicating equipment of this invention as a monitor 
of a personal compuief). the back light controller 105 is controlled and it is made a still picture display mode 
[00851 This still picture display mode is the approach of performing a rewriting period and a I ighting per iod which 
were explained by ( drminsA >. without taking a synchronization. Generally the lighting period of LED i s rewr.tten 
and i? is made quicker than a period. It takes preferably for 12 or less times of a rewriting period 15 or more times. 
It takes still more preferably for 6 or less times more than twice. Under the present circumstances, the rate of the 
ighting sect on 82 at the time of the animation display explained by ( drawing 8 ) and the section 81 non-switch. ng on 
the light is made the same. When it was made to change and switches to a still picture display mode from animation 
disp ay mode it is for the brightness of a screen to change. However, when the lighting period of LED is changed, it 
is desirable to prepare the user switch or user B0RIUMU which makes the amount of force current to LED tune finely by 
{he time amount which lighting of LED takes, since the brightness of a screen may change. Moreover, the brightness 
change wherswitch ng to a still picture display mode is beforehand measured from animation d.sp ay mode, and when a 
d i s! I ay mode i s sw itched, you may constitute so that it can set up automatically. These are easily realizable with the 

?00861^owSver SO the a I ighting per iod' of LED and the period which rewrites a display panel 21 are very good in a 
synchronization However, the lighting period of a back light 16 is doubled [ more than ] to the period which rewrites 
a display panel' 21 in that case. However, since the brightness fall of LED will occur if it is made 6 or more t.mes. it 

[00871 IfTnihting period is made quick, it will not be recognized from an observer that the back light is carrying 
out f ashing actuation. And since the rewriting period of the display screen and the synchronization are not taken 
there is no generat ng of the Rhine flicker. If an animation is displayed in this condition, natural jy animation dotage 
etc w II occur However, since it is the display of a still picture, it is satisfactory. Moreover, if a 
synchronization is taken and the flashing period of a back light 16 is made into a high speed, vision of the generating 

[00881 'As k for W thi stM ^picture d?sp'lay mode previously explained to be animation display mode like ( drawing 9 ) it 
"desirable to consi tute so that it can switch with the user switch 108 (refer to drawing 10 ) moreover, the thing 
for whchnte?-frame image data is calculated - an animation display condition or a still picture display condition - 
- or it may judge automatically that it is more suitable that it is more suitable whether to make it animation display 
condition mode and whether to make it still picture display condition mode, and you may constitute so that a 
microcomputer (not shown) etc. may switch a switch 108. Detection of being a movie display ,s established as ID 
techniaues such as extended definition television television. 

[00891 Moreover when not using a display beyond fixed time amount, you may set up so that screen intensity may be 
reduced What is necessary is just to lessen area of the lighting section 82 shown in ( drawing 8 ) m order to reduce 
screen intensity This is easily realizable by decreasing the lighting number of a light emitting device 11. This 
control is also easi y realizable by using the timer circuit of a microcomputer. Moreover, when not carrying out fixed 
PeHod use of ?he personal computer which connected the display panel, it is good to constitute so that the power 
source of a back light 16 may be turned off automatically or it may *•**. 

[00901 The example of ( drawing 1 ) attached the light emitting device 11 in the both ends of a ight guide plate 14 
However as shown in ( d >awmg-12 ) instead of what is limited to this configuration, a light emitting device 11 may be 
aV^nged at one end of a light guide plate 14. In this case, it is mutually good for the opposite side of a light gu.de 
Jlate 14 like relation (11a and lid of ( drawing 12 )) to arrange a light emitting device 11 It is for controlling 
generating of the bias of the luminance distribution of right and left of a lighting system 16 

[009 ] Wifh the configuration of ( drawing 12 ). lambda/4 plate (lambda/4 film) 121 is attached in the opposite end of 
the ight guide plate 14 with which the light emitting device 11 is not attached. Moreover, reflective film 51b is 
formed or arranged in the rear face of lambda/4 plate 121. lambda of lambda/this 4 is the dominant "^length (nm) or 
on-the-strength core wavelength (nm) which a light emitting device 11 generates. For example it .s lambda= 550nm. 
Therefore the film which has one fourth of the phase contrast of lambda is meant in lambda/4. 
[00921 It' is reflected by reflective film 51b. and outgoing radiation of the light which carried out incidence to 
ambda/4 plate 121 is again carried out from lambda/4 plate 121. and it carries out incidence to a light guide plate 
4 Under the present circumstances, rotation of the phase of incident light is carried out 90 degrees (DEG.). That is. 
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P polarization changes to S polarization and S polarization changes to P polarization. Moreover, as for the polarizing 
plate used for a display panel, it is desirable to use a reflective type thing. It is because this polarizing plate 
reflects the polarization component which is not penetrated. . 
[0093] When using the display panel of a polarization method for the front face of the lighting system of this 
invention only one polarization of P polarization or S polarization is used. By arranging lambda/4 plate 121 made to 
rotate polarization like ( drawing 12 ). the rate of the polarization component which penetrates a display panel 21 
increases Therefore, a daylight display is realizable. A part of polarization component which does not pass the 
polarizing plate of a display panel is reflected, and this is considered for returning again in a light guide plate 14. 

[0094] Of course, the polarization beam splitter (henceforth referred to as PBS) 432 although explained later ( drawing 
45 ( drawing 42 )). as shown may be arranged to the optical outgoing radiation side of a light emitting device 11. Only 
one polarization component of P polarization or S polarization carries out incidence to a light guide plate 14. 
further, by the conversion function of P polarization of lambda/4 plate 121. and S polarization, efficiency for light 
utilization improves and image display becomes good. 

[0095] Moreover if constituted like ( drawing 62 ). efficiency for light utilization will improve sharply. Optical 
coupling of PBS432 is carried out to the light guide plate 14 by the optical coupling material 185. The white LED as a 
light emitting device 11 is attached in the whole surface of PBS432. Moreover, as for PBS432. the reflective film 15 is 
formed or arranged in addition to optical outgoing radiation side 621. 

[0096] The white (light emitting diode) LED 11 as a light emitting device sells that by which Nichia Chemical 
Industries Ltd applied the fluorescent substance of a YAG (yttrium aluminum garnet) system to the chip front face of 
GaN system' blue LED In addition. Sumitomo Electric engineering is developing the white LED which prepared the layer 
which emits light in yellow in the component of blue LED manufactured using the ZnSe ingredient, in addition, not the 
thing limited to white LED as a light emitting device but the field — the case where an image is displayed 
sequentially — LED of R, G. and B luminescence — every one — or what is necessary is just to use more than one 
moreover LED of R G, and B is arranged to high density or juxtaposition, and these three LED is synchronized with the 
display of a display panel — making — the field — the configuration made to turn on sequentially may be used. In 
this case it is desirable to arrange an optical diffusion plate to the optical outgoing radiation side of LED. 
Generating of color nonuniformity is lost by arranging an optical diffusion plate. Moreover, color display is 
realizable even if it uses a turnable filter as shown in ( drawing 59 ). What is necessary is to make it synchronize 
with rotation of a turnable filter, and just to rewrite the display image of a display panel 21. 
[0097] As optical coupling material 185, solid-states, such as liquids, such as salicylic acid methyl and ethylene 
glycol alcohol water, phenol resin, acryl ic resin, an epoxy resin, si I icon resin, and low melting glass, are 
illustrated The optical coupling material 185 is for introducing into a light guide plate 14 better the light which 
LED11 grade generates. If the refractive index of the optical coupling material 185 is or more 1.38 1.55 or less 
transparent material, it can use almost all things. 

[0098] In white LED 11. it is easy to generate an irregular color. Adding a light diffusion agent to the optical 
coupling material 185 as the cure has effectiveness in control of irregular color generating. It is because the light 
generated from LED by the dispersing agent is scattered about. Addition of a dispersing agent means adding Ti or the 
impalpable powder of Oxidation Ti. or making it become cloudy by making matter (or liquid) which is different in the 
refractive index of the optical coup I ing mater ial 185 mix. 

[0099] As shown in ( drawing 62 ), as for optical 181a emitted from the light emitting device 11. P polarization or S 
polarization is reflected in respect of [ 434 ] optical separation of PBS432 (reflected light 181b). Incidence of the 
reflected light 181b is carried out to a light guide plate 14. On the other hand, after carrying out incidence of the 
optical 181c which passed through the optical separation side 434 to lambda/4 plate 121a. it is reflected by reflective 
film 51c and polarization conversion is performed. Therefore. 181d of light reflected by reflective film 51c is 
reflected by the optical demarcation membrane 434. Polarization conversion of the light reflected by the optical 
demarcation membrane 434 is again carried out by lambda/4 plate 121b and 51d of reflective film. Therefore, reflected 
light 181e passes the optical demarcation membrane 434. and it carries out incidence to a light guide plate. This 
reflected light 181e penetrates the optical demarcation membrane 434. Moreover, the component of the light whose 
optical 181b which the diffusion sheet 22 is arranged, was scattered instead of, and was reflected by the optical 
demarcation membrane 434. and polarization component correspond is made to increase as much as possible. [ lambda/4 

[0100] Moreover if constituted like ( drawing 63 ). efficiency for light utilization will become good further. It is 

reflected by the optical demarcation membrane 434 (reflected light 181b). and optical 181a emitted from the light 

emitting device 11 carries out incidence of one polarization component to a light guide plate 14. On the other hand, it 

is reflected by the mirror 435 and polarization conversion of the optical 181c which passed the optical demarcation 

membrane 434 is carried out with lambda/2 plate 436 (optical 181e). Therefore, as for Light 181e and 181b. the 

polarization direction gathers. • . . 

[0101] By combining the above ( drawing 62 ) ( drawing 63 ) configuration and the configuration of ( drawing 12 ). 

efficiency for light utilization improves further. . j- 

[0102] in addition — etc. ( drawing 63 ) etc. — when a configuration is used, since the polarization direction in a 

light guide plate 14 has gathered, it removes lambda/4 plate 121 in ( drawing 12 ). and is good only also as reflective 

film 51b Efficiency for light utilization of this gentleman improves. 

[0103] what is limited to this although the above example was the configuration of having the reflecting plate (or gobo 
15) which divides between light guide plates 14 — it is not ( drawing 13 ) — the thing using the light guide plate 14 
of one sheet may be used so that it may be shown. 

[0104] It sets to ( drawing 13 ). and LED array 12 is arranged or formed in the both ends of a light guide plate 14. As 
for LED array 12 the LED component is formed continuously. As for this LED component, a lighting location is scanned 
by the LED driver The lighting section A moves in the direction of an arrow head smoothly by this scan. This 
configuration can also realize the method of presentation of ( drawing 9 ). However, in ( drawing 13 ). since there is 
no reflecting plate 15. about 12 LED component is surely bright, and a center section becomes dark. Since this 
technical problem is coped with, the optical diffusion dot 41 shown in ( drawing 4 ) is formed or arranged, and as 
shown in ( drawing 5 ). the center section of the light guide plate 14 and a periphery are changed in the area of the 
reflective film 51 or an optical diffusion member. 

[0105] In addition in ( drawing 13 ). if LED11 is made into two or more groups and the light is switched on. the drive 
approach of the same back light 16 as ( drawing 1 ) is realizable. Moreover, as ( drawing 13 ) explained, each LED11 is 
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scanned sequentially if the method taking the rewriting period of a display panel 21 and a , f^hron izat i on and 
scanned sequent. • . f . . g s ■ ad0 pted vision of the break of lighting of a light guide plate 14 is not 
c rMed I i Turi^can r^a.izeio^age'diSlay. Moreover. LED array 12 is not limited to white and LED of R G and 
R could be formed in the shape of an array by turns. Moreover. LED of two or more same colors could be formed by turns 
as a ifoup In aod!?ion the color filter of R. 6. and B could be added to white LED. In addition, .t cannot be 

uSi-.~a ipnn and I FD arrav 12 can be transposed to fluorescence tubing 141 grade, 
mtnfiwtthoul f tne aiove example a Ugh? guide plate 14 is illuminated using white LED 11. it cannot limit to 
th . and as shown ,n ( drawtnell ) rod-l ike fluorescence tubing can also be adopted. In addition, the minute 
fluorescent lamp of Kort heast El ec t on. the fluorescent lamp of the Luna series of 0PUT0NIKUSU. Inc.. the firefly 
Knescence Zoonent of Futaba Electron or the neon tube of Matsushita Electric Works. Ltd.. etc. may be used as a 

igh? ^?"ng^ev?ce 1? In addition, the light from discharge lamps, such as a metaj halide lamp and a halogen lamp. 

s dra™ with an optical fiber, and it is good also considering this as a light emitting dev.ce (section), and good 
also cots idering outdoor daylight, such as sunlight, as a light emitting device (sect.or.) *,. inr „ r(ince 
mi071 t Draw ng 14 (a) ) is the example of a configuration which used two fluorescence tubing 141 The fluorescence 
tubing 4 ?a ano R 141 b is made to turn on by turns. ( Drawing 14 (b)) is the example of a conf gurat.on which used four 
fluorescence tub ng 141. Sequential lighting of the fluorescent lamp as a light emitting dev.ce 11 is carried out with 
Ula >141b^>14yc->14 d->141a->. Moreover, the light is made to switch on by turns in the group of 14 a and 141b. and a 
gfoup Jlfc and 14 d Tne light may be made to switch on by turns as the other lighting approac es in {he group of 
14°a and 141c and a group (141b and 141d). It is applied to the example of the above matter ( drawing 13 ( drawing 12 

[Olof^aboJreSpl^ is' ^configuration which arranges or formed the light emitting device 11 in the edge of a 

J.id. Dlate 14 The configuration of ( drawing 15 ) is a configuration which has arranged the I ght emitting 
dev?ce g l] at'ihe rear f ace If a 6 |ight guide plate 14. In addition. ( drawing 15 (b)> is a sectional view ,n aa line of 

miolT^fcSfUulation of being above ( drawing 14 (a)) can also realize the lighting approach of ( drawing 8 ). 
However ( drawing 4 (a)) is two division and ( dYawing_14 (b)) is quadrisection By increasing the "umber of 
Petitions the light ing approach more near a scan condition is realizable. In addition, although the gobo 15 is 

Jo^ufio^ef^ necesS VVZZ conSX I ike < do^ ,. in order to real ize the back I ight 16 of 

loil^Tad^ion WS Jti^^.?!!?. ^ iVMirab.e than a cold cathode method to use a hot 
cathode method This is because it is easy to adjust the brightness of fluorescence tubing. By adjusting the brightness 
^ thP fTuor^cence tubing 141 the brightness of a back light 16 can be freely controlled now. For example, the 
hr i ohtnpls of outdoor dayf i ght i s detected and the brightness of a back light 16 is changed. Moreover, some light gu.de 
D^ates can ll set! by the contents of an image of a display panel 21. and the strength of br i ghtness can a so be 
+1 fZr In . ir ( drawing 1 ) when the image of the display panel 21 (not shown) applicable to a I ght guide 

plates [ 14c and 14d ] ocatt^fisVi ght Ta6 is made 6 brighter than light guide plate 14c and other ight guide 
n llttl This is realizable by carrying out strength of the luminescence of each LED s.m. lar ly n LED11. • 
ru1121 The ho e which inserts LED 11 is formed in the rear face of a light guide plate 14. LED1 .s constituted so that 
• * • 1 . ™+ ..«n. once it is inserted by the projection 161 formed in a part of hole and is inserted, as shown in 
r nrii n^6 1 Moreover the terminal electrode 153 of LED11 and the electrode pattern 152 formed n the rear face of 
a nghl gu d e pla^e ?4 are connected by the Honda line. The electrode pattern 152 is formed by a um.num or Ag and 
fuic?i Snf al so as reflective film of the rear face of a light guide plate 14. therefore, the whole surface of the r ear 
functions a a ^ "Tiec be no c|earance as much as possible A current is 

luopnld to Sll i ?h P {hese elect ode patted 152a (positive electrode) and 152b (negative electrode). Moreover low 
resisiance-izat on can also be desired by enlarging the electrode pattern 152 As for the front fac %°^«^ ctrode 
oattSn 152 it is desirable to form insulator layers, such as a front face Si02. in order to prevent oxidation. 
Moreover vou mav laminate. Moreover, organic resin may be applied. 

r01131 n addition the electrode pattern 152 may be formed by transparent mater la Is (ITO etc. ) In this case 
( oraw i ng 15 (bj ) the ref I ect i ve sheet 15 is arranged at the rear face of a light guide plate 14 so that it may be 

rOIUl A light emitting dev.ce 11 inputs light into a light guide plate 14 through a light diffusion agent 151 

d awing 3 ) (Reference). The color nonuniformity of a light emitting device 11 is lost with th.s I .ght d'«"s.on 
ag ent 151 a nd uniform lighting can be performed. In addition, it cannot be overemphasized that the configuration 

[0li5j n a d Nght St^Toeiice - every'Rhine - or the light is made to switch on every two or more lines In that is. 

o awing 5 ) T ghiing of light emitting device 11a of the range of A switches on light em.tt.ng dev.ce 1 b of the 
ra nge of B n ext Henceforth, the light emitting device is made to turn on one by one. Thus, the method of presentat.on 

[ulfeff^fus!™^ is formed or arranged in the optical outgoing radiation side ol fa 

ili? guide o\ltl 14 Since brightness becomes high, as shown in ( drawing 17 ) the opt.cal d.ffus.on sect on 31 is 
l.gnt gu.ae piate .. • em i ttinB dev i ce 11 Although the same is said of the case of ( drawing 31 ). the 

HZ tlTfVul n se i 3 ' CeS'on Trill o!' a sneet^ on a light guide plate 14. An optica, dif fusion may be 
given to sheet 22 self. Moreover, the optical diffusion section 31 for diffusing I. ght further may be formed on the 

"om^haris'necessary^s just to arrange one sheet or two or more sheets for the prism sheet 23 or a prism plate in 
the optical outgoing r diation side of a sheet 22. In addition, direct prism may be formed in a light guide Plate 14 
I ike ( drawing 2 By using the prism sheet 23. the directivity of the outgoing rad. at. on light from a light guide 
I ate 1 4 becomes narrow and can form the display image of a display panel 21 into high br. ghtness 
rimi It con^ide?s as ihe approach of narrowing directivity of the light from a lighting system 16. and makmg the 
display of a disp lay panel fuming into high brightness, and as shown in ( drawing 18 ). the approach us.ng the m.cro- 

ron^il^'lfSl-SrSrSiof- iens'lBW^'sWoso that the micro-lens array 183 may have periodic refractive- 
SJlx distribut on cro lens 186 can be formed also by the ion exchange technique wh.ch Japanese Sheet glass .s 
.JLrinrina in this case the front face of the micro-lens array 183 serves as a plane. Moreover, the th.ng us.ng 

?he "falSa technique "ay be used like 0MRON Corp. or Ricoh Co.. Ltd. In addition, there is a diffraction grat.ng 
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etc as a configuration which has periodic refractive- index distribution. Since these can also generate the strength of 
light spatially, this can also use them. Moreover, the micro-lens array 183 may be formed or produced rolling out a 
resin sheet or by carrying out press working of sheet metal. 

[0120] In addition the reflective film or a light-shielding film 184 is formed in the front face of the micro-lens 
array 183 This light-shielding film 184 is formed near the parenchyma top focus of a micro lens 186. However, what is 
necessary is to be near the focus, and just to satisfy the following conditions of (several 7), if a focal distance is 
set to f . 

[Equation 7] 3 <=f<= [ (2andf) / ] (4andf)/3 — the following conditions of (several 8) are satisfied still more 

preferably. 

[0122] 

[Equation 8] (3andf)/4 <=f<= (5andf) / 4 ( drawing 19 (a)) are the block diagrams which looked at the micro-lens array 
183 from the front face, and ( drawing 19 (b)) is the block diagram seen from the rear face. In addition, a light- 
shielding film 184 may be formed in the front face of a lighting system 16. 

[0123] In order to hold a moderate air space between a micro lens 186 and a display panel 21, it sprinkles spacers, 
such as a bead 182 ( drawing 18 ) (reference) or a fiber. 

[0124] Light 181 from a lighting system 16 can be made into a narrow directivity light according to an operation of 
micro- 1 ens 186 grade by constituting as mentioned above. . 
[0125] In addition, the micro-lens array 183 is good also as a SHIR1NI dollar cull lens (Ouonset lens), as shown in 
( drawing 20 ) In this case, a light-shielding film 184 is made into the shape of a stripe. 

[0126] Moreover as shown in ( drawing 21 ), adhesives or a binder may be applied or formed in the rear face of the 
micro-lens array 183. Thus, by constituting, attachment etc T becomes easy at the light guide plate of a lighting system 

[0127] However generating of moire will become intense if the formation pitch Pr of a micro lens 186 and the formation 
pitch Pd of the pixel of a display panel 21 serve as specific relation. Therefore, constituting so that the following 
relation may be satisfied is important. t n < 

[0128] When the pitch of formation of the pixel pitch of a display panel of Pd and a micro lens 186 is set to Pr about 
moire, the pitch P of the moire to generate can be expressed with (several 9). 
[0129] 

[Equation 9] It is that the 1-/P=n/Pd-1/Pr maximum moire pitch serves as min at the time of (several 10). 
[0130] ^ 

ThrmoduTation factor of "moire becomes small, so that n is large. Therefore, it is good to decide Pr/Pd to fill 
(several 10). If it is 80% or more 120% of range of the value (it determined) calculated by (several 10). it is enough 
practically. First, what is necessary is just to determine n. k 
[0131] In addition it is good for reducing generating of moire further to arrange the low diffusion sheet 22 of the 
dispersion engine performance between the micro-lens array 183 and a display panel 21. The above matter is the same 

f01321 ° ^ Dr aw?ng P 22 S ) is a sectional view for explanation of the display of this invention. As a back light 16, a light 
guide plate 14 is processed into a wedge shape, and transmits a light emitting device 11 or the light from a 
fluorescent lamp 141 to fitness to the edge of a light guide plate 14. 183 is the micro-lens array 183 which was 
explained by ( drawing 18 ). In order to reduce moire in the optical outgoing radiation side of the micro-lens array 
183 the optical diffusion sheet 22 for reducing generating of the periodic luminance distribution by the micro lens 
186* is arranged A display panel 21 can use various things. As ( drawing 9 ) explained, when making animation display 
good it is good for 0CB mode or **n to use ultra high-speed large TN mode, ant iferroelectr ic liquid crystal mode, and 
strong dielectric liquid crystal mode. Moreover, when using a display panel also as a reflective mold, it is good to 
use macromolecule distribution liquid crystal mode. ECB mode, TN liquid crystal mode, and the STN LCD mode. 
[01331 Hereafter the display combined with the display panel of this invention and the lighting system of this 
invention is explained ( Drawing 23 ) is the display panel of this invention, and the explanatory view of a display. 
[0134] The counterelectrode 234 is formed in the opposite substrate 235. In addition, since there is no need when it is 
in IPS (In Plane Switching) mode which Hitachi etc. developed, it is not necessary to form a counterelectrode 234. 
[0135] On the other hand, the pixel electrode 232 as a thin film transistor pixel as a switching element (not shown) 
and the signal-line 233 grade are formed in the array substrate 231. 

r0136l A liauid crystal layer is made to pinch between the opposite substrate 235 and the array substrate 231. As a 
liquid crystal layer 236. TN liquid crystal, STN LCD. strong dielectric liquid crystal, ant iferroelectr ic liquid 
crystal guest host liquid crystal. 0CB liquid crystal, a smectic liquid crystal, cholesteric liquid crystal, and 
macromolecule distribution liquid crystal (it is henceforth called PD liquid crystal) are used. When not making 
especially a movie display important, it is desirable to use PD liquid crystal from a viewpoint of efficiency for light 

[0137] a As°a PD liquid crystal ingredient, a pneumatic liquid crystal, a smectic liquid crystal, and cholesteric liquid 
crystal may be desirable, and you may be the mixture also containing matter other than a single, or two or more kinds 
of liquid crystal I inity compounds and liquid crystal I inity compounds. 

[0138] In addition it is [ that the pneumatic liquid crystal of the pneumatic liquid crystal of the comparatively 
large cyano biphenyl system of the difference of an extraordinary index ne and the Tsunemitsu refractive index no or a 
tolan system stable to aging, and the Krol system is desirable among the liquid crystal ingredients described 
previously, and a dispersion property also has the good pneumatic liquid crystal of a tolan system, and it is hard to 
produce aging especially ] the most desirable. 

[0139] A polymer transparent as a resin ingredient is desirable, and uses photo-curing type resin from points, such as 
an ease of a production process, and separation with a liquid crystal phase, as a polymer. The acrylic monomer which 
ultraviolet-rays hardenabi I ity acrylic resin is illustrated as a concrete example, and carries out polymerization 
hardening especially by UV irradiation, and the thing containing acrylic oligomer are desirable. A dispersion property 
can produce good PD liquid crystal layer 236. and the photoresist acrylic resin which has a fluorine radical especially 
is hard to produce aging and has it. [ desirable ] 

[0140] Moreover for said liquid crystal ingredient, it is this better ** that the Tsunemitsu refractive index nO uses 
[ that the Tsunemitsu refractive index nO uses the thing of 1.49 to 1.54 ] the thing of 1.50 to 1.53 also in this 
better **. Moreover, it is desirable that refractive- index difference **n uses or more 0.20 0.30 or less thing. If nO 
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and **n become large a heatproof and I ightfastness will worsen. Although a heatproof and I ightfastness wi 1 1 become 

eood if nO and **n are small, a dispersion property becomes low and display contrast becomes less enough. 

[0141 It is desirable that the Tsunemitsu refractive index nO adopts the photoresist aery I .c res. n with wh.ch 1.50 to 

1 53 and **n have a fluorine radical as a resin ingredient, using the pneumatic liquid crystal of 0.30 or less or more 
aw tolan system as a component of the liquid crystal ingredient of PD I .quid crystal from the above th.ng and the 

[0142] As such'aliant-molecule formation monomer. **. such as 2-ethylhexyl acrylate. 2-hydroxyethyl acrylate a 
neoDentyl glycol door chestnut rate, a hexandiol JIAKU lied, diethylene glycol diacrylate. tr. propylene glycol 
diacrylate polyethy lene-glycol diacrylate. trimethylolpropane triacrylate. and pentaerythritol acrylate. are 

Tu143] n As' oligomer or a prepolymer. polyester acrylate. epoxy acrylate, polyurethane acrylate etc. are roen tjoned 
0 44 A po ymeTization initiator may be used in order to perform a polymer zat ion promptly Moreover, as this example 
2-hvdroxy - Methyl -1 -Phenyl propane-1-0N ("DAR0KYUA 1173" by Merck Co.). 1-(4-.sopropyl phenyl )-2-hydroxy-. sobutane- 
1-8 ("DAROKYUA 1116" by Merck Co.). 1 -B I D0R0K I SH I cyclohexyl phenyl ketone ( I RGACURE 184" by the t.ba guy key 
company) benzyl methyl ketal ("I RGACURE 651" by Ciba-Geigy). etc. are hung up. In addition, a chain transfer agent, a 
Dhotosensitizer a color, a cross linking agent, etc. can be suitably used together as an arb.trat.on component. 
(01451 In addition it is made in agreement [ the refractive index np when a resin ingredient hardens, and the 
Tsunemitsu refractive index no of a liquid crystal ingredient ] on parenchyma. When electric f. eld are 'pressed to the 
liquid crystal layer 236. a liquid crystal molecule (not shown) carries out orientation to an one direction, and the 
efractive index of the liquid crystal layer 236 serves as no. Therefore, in accordance with the refract.ve index no of 
the liquid crystal layer 236. and the refractive index n P of resin, the liquid crystal layer 236 will be in a light 
transmission condition. If a difference with refractive indexes np and no .s large, even if^it wi I impress an 
e ectHca potent a difference to the liquid crystal layer 236. the liquid crystal layer 236 will not be in a 
t ansparence cond!?ion completely, but display brightness falls. As for the refractive- index difference w.th refract.ve 
indexes no and no less than 0. 1 are desirable, and less than further 0.05 are desirable. 
014* Although ?he rate of the liquid crystal ingredient in PD liquid crystal layer 236 is not pacified here 
general ly 40 % of the weight - about 95 % of the weight is good, and 60 % of the weight - about 99 X of the we.ght is 
oreferably good There are few amounts of a liquid crystal drop that it is 40 or less X of the we.ght. and the 
effectiveness of dispersion is scarce. Moreover, the rate of an interface that the .nclmat.or. a macromolecule and 
liouid crystal car y out [ an inclination ] phase separation to vertical two-layer one when it comes to 95 % of the 
weight £ more beeves strong, and liquid crystal and a macromolecule touch becomes small, and a d.spers.on property 

[0147] As for the mean particle diameter of the water drop-like liquid crystal (not shown) of PD liquid crystaL or the 
average aperture of a polymer network (not shown), it is desirable to make it 0 5 m.crometers or more 3 0 m 'crometers 
or ef s Especially 0 8 micrometers or more 1.6 micrometers or less are desirable. When the light wh.ch PD liquid 
cvstat diSlay panel 21 modulates is short wavelength (for example. B light), it is small, and m the case of long 
wavelength (fir example. R light), it enlarges. If the mean particle diameter of water drop-like I .quid crystal or the 
average aperture of a polymer network is large, although the electrical potent, a I d.fference changed into a 
transparency condition becomes low, a dispersion property wi 1 1 fall: Although a dispersion property w. 1 1 improve .f 
«n a ll the electrical potential difference changed into a transparency condition becomes high. 

[Slii] A thing esin. etc. with which liquid crystal was distributed in resin, rubber, metal particles, or ceramics 
(bar ium titanate etc water drop-like serve as macromolecule distribution liquid crystal (PD liquid crysta ) in the 
Salt of opefation'of this invention with the shape of sponge (polymer network), and that with which liquid crystal 
waff lied Co between the shape of the sponge corresponds. It also includes that resin which is otherwise md.cated by 
JP 6-208126 A JP 6-202085. A. JP. 6-347818. A, JP. 6-250600. A. JP. 5-284542. A. and JP, 8-179320. A serves as ftrat.f.ed **. 
Moreover the liquid crystal section and the polymer section are periodically formed ike a Japanese-Patent- 
Aoolication-No No 54390 [ four to ] official report. And that (NCAP) by which the liquid crystal component is 
enc osed witt the capsule- ike hold medium is also included like what has the light modulation ayer made to separate 
completely and JP 3-52843. B. Furthermore, what dichro ism and polychroism coloring matter contained is mc uded in 
iKd crystal or resin Moreover, there are also the structure and JP. 6-347765. A in which a liquid crystal mojecule 
can es out 0 Mentation in accordance with a resin wall as a similar configuration. These are also called PD I'PU'f 
crvslal Moreover the thing which carried out orientation of the liquid crystal molecule, and made the resin particle 
etc contain in iquid crysial is also PD liquid crystal. Moreover, it is PD liquid crysta which forms a resin layer 
and a liqu d c^ysial layer by turns, and has the dielectric Miller effect. Furthermore, a liquid crystal layer contains 
what was constituted by the multilayer more than two-layer that there is nothing much more then. 

Toi491 That ts PD I i qu i d crystal means the thing at large by which the light modulation layer was constituted from a 
Kid crvsta I 'component and other ingredient components. Although a light modulation method forms an optical image 
iainly oy^spersTon-^ansparency. a polarization condition, a rotatory-polarization condition, or a birefringence 

W^VTn TO^ouio^ysta? Undesirable to form in each pixel the part (field) from which the mean particle 
dSe o? a iSuid crystal drop or the average aperture of a polymer network differs. A different f .e d is made into 
til or more kinds T-V (dispersion condition-applied voltage) properties differ by changing mean particle d.ameter etc. 
That s if an electrical potential difference is impressed to a pixel electrode, the field of the 1st mean part.cle 
diameter wil I be in a transparency condition first, and then the field of the 2nd mean part.cle diameter will be in a 

ST^^ •'«*'•* etc - °V irradiating ultraviolet rays 

a? I mixed solutton through the mask with which the pattern with which the permeability of ultraviolet rays d.ffers 

(0152?' kJadiating°ult?aviolet rays at a panel using a mask - every part of a pixel - or the exposure reinforcement 

2 ulirav olet ays can be changed for every part of a panel. If there are few amounts of UV irradiation per time 
aLui? the mean particle diameter of water drop-like liquid crystal will become large, and it will become small .f 
manv The path of water drop- 1 ike liquid crystal and the wavelength of light have correlation, and even .f a path is 
too small and it is too large, a dispersion property falls. In the light, the range of 0. 5-micrometer or more 2.0- 

. mkr^eier or less mean parficle diameter is good. The 0. 7-micrometer or more range of 1.5 micrometers or less .s st.ll 

tuJ53] r ?ne r mean P ar5?c!e diameter for every parts of every part of a pixel and a panel is formed, respectively so that 
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0 1-0 3 micrometers may differ. In addition, since the ultraviolet-rays reinforcement to irradiate changes greatly with 
the wavelength of ultraviolet rays, the quality of the material of a liquid crystal solution, a presentation, or panel 

[OlM^J^the^ of PD liquid crystal layer, after closing the perimeter of two substrates by closure 

resin a mixed solution is pressur izat ion-poured in or vacuum poured in from an impregnation hole, resin is stiffened 
with an exposure or heating of ultraviolet rays, and there is the approach of carrying out phase separation of a I iquid 
crystal component and the resinous principle. In addition, after a mixed solution is dropped or, a substrate and making 
it pinch with one of other substrates, it rolls out. and after homogeneity makes said mixed solution thickness, resin 
is stiffened with an exposure or heating of ultraviolet rays, and there is the approach of carrying out phase 
separation of a liquid crystal component and the resinous principle. . 
[0155] Moreover' after applying a mixed solution with a roll quota or a spinner on a substrate, it is made to pinch 
with one of other substrates, resin is stiffened with an exposure or heating of ultraviolet rays and there is the 
aDDroach of carrying out phase separation of a liquid crystal component and the resinous principle. Moreover, after 
aoolying a mixed solution with a roll quota or a spinner on a substrate, once, a liquid crystal component is washed and 
there is also a method of pouring a new liquid crystal component into a polymer network. Moreover, after applying a 
mixed solution to a substrate and carrying out phase separation by ultraviolet rays etc.. there is also a method of 
sticking other substrates and liquid crystal layers with adhesives. . . . , , . , . 

[01561 In addition the light modulation layer of the liquid crystal display panel of this invention is not limited to 
one kind of light modulation layer, and a light modulation layer may consist of two or more layers, such as PD liquid 
crystal layer TN liquid crystal layer, or a strong dielectric liquid crystal layer. Moreover, the glass substrate or 
the film may be arranged between the 1st liquid crystal layer and the 2nd liquid crystal layer. A light modulation 
layer may consist of three or more layers. 

[0157] In addition although the liquid crystal layer 236 was used as PD liquid crystal on these specifications 
deDendine on the configuration, the function, and the purpose of using a display panel, it may not necessar i ly limit to 
this and you may be TN liquid crystal layer or a guest host liquid crystal layer, a H0ME0T0R0 pick I iquid crystal 
layer, a strong dielectric liquid crystal layer, an ant i ferroelectric liquid crystal layer, and a cholester ic-l iquid- 

[0158]Vhrthlckness of the liquid crystal layer 236 has the desirable 3-micrometer or more range of 12 micrometers or 
less and its the 5 more micrometer or more range of 10 micrometers or less is desirable. If thickness is thin, a 
disoersion property is bad. contrast cannot be taken, but if conversely thick, the design of X driver circuit (not 
shown) which generates the signal which must stop having to perform a high-voltage drive and is made to turn TFT on and 
off. and Y driver circuit (not shown) which impresses a video signal to a source signal line etc. will become 

[01 59] "is' thickness control of the I iquid crystal layer 236. a black glass bead, black glass f iber a black resin bead, 
or a black resin fiber is used. Since especially a black glass bead or black glass fiber has high I ight absorption 
nature, and there is little number sprinkled in the liquid crystal layer 236 since it is hard and it ends very much, it 

[0160rBetween the pixel electrode 232 and the liquid crystal layer 236 and between the liquid crystal layer 236 and a 
counterelectrode 234 it is effective to form an insulator layer 256 (reference ( drawing 25 )). The inorganic 
substance of organic' substance [. such as orientation film, such as polyimide used for TN liquid crystal display panel 
etc as an insulator layer 256. and poly vinyl alcohol (PVA). ]. Si02. SiNx. and Ta203 grade is illustrated. 
Preferablv the oreanic substance, such as viewpoints, such as adhesion, to polyimide. is good. The retention of a 
charge can be improved by forming an insulator layer on an electrode. Therefore, a daylight display and a high contrast 

[OieiTAn^ns^ 256 is effective in preventing that the liquid crystal layer 236 and an electrode 232 

exfoliate Said insulator layer 256 plays a role of a glue line and a buffer coat. 

T01621 Moreover if an insulator layer is formed, it is effective in the aperture (bore diameter) of the polymer 
network of the liquid crystal layer 236 or the particle diameter of water drop-like liquid crystal becoming homogeneity 
mostlv This is considered for covering with an insulator layer 256 even if the organic residue remains on the 
counterelectrode 234 and the pixel electrode 232. The PVA of the effectiveness of covering is better than polyim.de. 
[0163] Rather than polyimide, since the direction of PVA has high wettability, this is considered. However the display 
Danel which formed the polyimide used for the orientation film of TN liquid crystal etc. in the result of the 
dependability (I ightfastness. thermal resistance, etc.) trial which produced and carried out various kinds of insulator 
layers on the panel generates hardly and has good aging. The direction of PVA tends to fall [ retention etc ]. 
[0164] In addition in case an insulator layer is formed with the organic substance, the thickness has the desirable 
0.02-micrometer or' more range of 0.1 micrometers, and 0.03 more micrometers or more its 0.08 micrometers or less are 

?01651 b Soda glass and a quartz-glass substrate are used as a substrate 235.231. A metal substrate, a ceramic substrate, 
a silicon single crystal, and a silicon polycrystal substrate can also be used for others. Moreover, resin fi ms, such 
as polyester film and a PVA film, can also be used. That is. the thing of the shape of a film, such as not only a 
tabular thing but a sheet, is sufficient as a substrate at this invention. 

[01661 What the color filter 237 dyed resin, such as gelatin and an acrylic, (resin color filter) is illustrated n 
addition you may form with the dielectric color filter which carried out the laminating of the dielectric thin film of 
a low refractive index and the dielectric thin film of a high refractive index by turns, and gave optical 
effectiveness (it is called a dielectric color filter). Since the red purity of especially a current resin color fi ter 
is bad it is desirable to form a red color filter by the dielectric mirror. That is, what is necessary is to form 1 or 
2 colors with the color filter which consists of dielectric multilayers, and just to form other colors with a resin 

[0167] ^anti reflection film 239 (AIR coat) is given to the field where a display panel 21 touches air. An AIR coat 
has the configuration of three layers, or a two-layer configuration. In addition, in the case of three layers, it is 
used in order to prevent reflection in the wavelength band of the large light, and it calls this a multi-coat. In a 
two-layer case it is used in order to prevent reflection in the wavelength band of the specific light, and it calls 
this V quart. A multi-coat and V quart are properly used according to the application of a liquid crystal display 

[0?68] In the case of a multi-coat, optical thickness carries out nd1=lambda / 4 laminatings of nd1 = lambda/2 and the 
magnesium fluoride (MgF2) for nd= lambda/4, and a zirconium (Zr02). and an aluminum oxide (aluminum 203) is formed. 
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Usuallv a thin film is formed as a value of 520nm or near of those as lambda, optical in silicon monoxide (Si 0) in the 
case of V auart — nd1 = lambda / 4 laminatings of nd1 = lambda/4 or yttrium oxide (Y203). and the magnesium fluoride 
(MgF2) are carried out. and thickness nd1=lambda/4. and magnesium fluoride (MgF2) are formed. It is better to use Y203, 
when modulating blue glow, since SiO has an absorption band region in a blue side. Moreover, since the direction of 
Y203 is stable also from the stability of the matter, it is desirable. 

[01691 The pixel electrode 232 is formed with transparent electrodes, such as IT0. In addition, in order to use tne 
nixel electrode 232 as a reflective mold, it is aluminum (aluminum) or the reflector which consists of a metal thin 
film is formed in a front face with silver (Ag). Moreover. Ti etc. is made to mind inside from the technical problem on 
a process and reflective film, such as Ag. is formed. In addition, in the case of a reflective mold, the pixel 
electrode* 232 is good also as reflective film which consists of dielectric multilayers. In this case, since it is not 
an electrode in order to consider as an electrode, the electrode which becomes IT0. or the electrode which becomes the 
lower laver of dielectric multilayers from a metal or IT0 is formed in the front face of dielectric multilayers. 
T01701 Minute irregularity may be formed in the pixel electrode 232 of the display panel of this invention. An ang e of 
visibility becomes large by forming irregularity. In the case of a reflective mold, there is effectiveness especial y 
In the case of TN liquid crystal display panel, the height of minute irregularity makes it 0.3 micrometers or more l.o 
micrometers or less, this — if out of range, a polarization property will worsen. Moreover, minute irregularity forms 
a configuration smoothly. For example, they are circular or a letter of a sign curve. 

[01711 As the approach of formation, minute heights are formed in the field used as a pixel by the metal thin f i Im or 
the insulator layer Or a minute crevice is formed by etching said film. IT0 or the metal thin film used as the pixel 
electrode 232 is formed in these concave or heights by vacuum evaporationo. or a said concave or heights top — an 
insulator layer etc — one layer - or two or more layers are formed and the pixel electrode 232 etc. is formed on it. 
By forming a metal thin film in concave or heights as mentioned above, it becomes concave or inclination with the 
moderate level difference of heights, and the concave heights which change smoothly can be formed. 
[0172] Moreover even if it is the case where the pixel electrode 232 is a transparency mold, it is effective to form 
the IT0 film in piles and to form a level difference. It is because incident light diffracts with this level difference 
and disDlav contrast or an angle of visibility improves. , . , 

[01731 Switching elements may be 2 terminal components, such as a thin-film diode (TFD) besides a thin fi Im transistor 
(TFT) ring diode and MIM, or varicap, a thyristor. an M0S transistor. FET. etc. In addition these all call it a 
switching element or a thin film transistor. Furthermore, a thing and a method write-in [ optical ] whose switching 
element is and a heat write-in method are also contained. [ like the plasma addressing liquid crystal (PALC) wh.ch 
controls the electrical potential difference impressed to a liquid crystal layer by the plasma which Sony. Sharp, etc. 
made as an experiment ] That is, structure switchable [ to provide a switching element ] is shown. 
[01741 Moreover mainly since the display panel 21 of this invention forms the switching element of a driver circuit 
and a pixel in coincidence, what was formed using single crystals, such as an elevated-temperature po 1 1 sh recon 
technique besides what was formed with the low-temperature polish recon technique, or a silicon wafer is in the 
technical range of this invention. Of course, amorphous si I icon display panels are also technical cr iter i a 
[0175 The source signal line 233 and the gate signal line are covered with the dielectric f i m 238 (it is henceforth 
called a low dielectric film) lower than the specific inductive capacity of the liquid crystal layer 236. It is 
preventing or controlling that the pixel electrode 232 and source signal-line 233 grade cause electromagnetic 
association with this low dielectric film 238. As a low dielectric film 238, silicon nitride (S.NX). silicon ox.de 
(Si02) oolyimide poly BINI IRU alcohol (PVA). gelatin, and an acryl ic are i I lustrated. 

[0176] It is desirable to add I ight absorption material, such as carbon, to the low dielectric film 238. and to 

[OI^W Drawin£ S 23 ) ' showrth^case where the pixel of a display panel 21 is a transparency mold. Although whichever 
s suffic ient as th e formation pitch of a micro lens 186. and the formation pitch of a pixel 232 1 to 1 correspondence 
when it differs or they are determined in consideration of generating of moire. Moreover, when pixel size is large, it 
is easy to consider 1 to 1 **** as the formation pitch of a micro lens 186. but it is difficult when pixel size is as 

[0178] a The°?ight-^ is formed in a I ight guide plate 14 side in the example of ( drawing 23 ). 

Moreover the reflective film 15 is formed in the rear face of a light guide plate 14. 

r01791 The color filter 237 is formed in the opening 187 of a light-shielding film 184. In order to give explanation 
easy color filter 237R is made into red, color filter 237G are made green, and color filter 237B is made blue. In 
addition a color filter 237 may be formed by dielectric multilayers (configuration). J t . U4 , ... , 
[01801 Thus if a color filter 237 is arranged or formed in opening 187. it will become red light, and wi I be 
condensed by the micro lens 186. and the light which passes color filter 237R will turn into light of parallel light, 
and will i Mum inate pixel electrode 232a, for example. On the other hand, the light which passed color filter 237G is 
™** it is condensed by the micro lens 186 and pixel electrode 232b is illuminated, and the light wh.ch passed color 
filter 237B is blue glow, and illuminates pixel electrode 232c. 

[0181] If constituted as mentioned above, a color filter cannot be formed in a display panel 21, but ** can also 
realize color display. Therefore, the manufacture yield improves and low cost- izat ion of a display panel can be 

IT0?821 Although [ the example of ( drawing 23 ) ] a color filter 237 is formed in opening 187 or its near, it may not 
limit to this and micro-lens 186 self may be formed with color filters 237R. 237G. and 237B. For example, it is made to 
make red penetrate only coloring or red light for micro-lens 186a. and is made to make only coloring or green light 
oenetrate micro-lens 186b green. Moreover, it is made for a comb to make only blue glow penetrate [ co onng J micro- 
lens 186c blue. Thus, by constituting, a color filter cannot be formed in the inside of a display panel 21, or external 
surface like previous explanation, but ** can also realize a full color display. 

T0183] In addition in the example of ( drawing 23 ). although the color filter 237 was made into red. green, and the 
three or imarv colors of blue colored light, it may not be limited to this and three primary colors, such as cyanogen 
ve low and magenta are sufficient as it. Moreover, not the thing to limit to three colors but two co ors of red and 
blue are sufficient' and the compensating filter which has further the monochrome or the fixed spectral distribution 
which amends the color temperature of the light from a back light 16 is sufficient. 

roi841 Moreover the diffraction grating which performs color separation may be arranged or formed in opening IB/, its 
near or the optical outgoing radiation side of a back light 16 according to the diffraction effect or a diffraction 
operation Since these also carry out color separation of the incident light, it can be considered that they have the 
function of a color filter. 
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[0185] In addition although illustration etc. is carried out as if it formed the micro lens 186 only in one side of 
the micro-lens array 183 in the example of this invention, it may not limit to this and you may form in both sides ot 
an arlay 183 Moreover a front face or inside a display panel 21. a front face or inside a light guide plate 14. you 



may direct-form or a micro lens 186 may be arranged. 



can 



[01861 In the example of ( drawing 23 ). although [ opening 187 ] formed in the 14th page of a I ight guide plate, it 
may not be limited to this, and as shown in ( drawing 24 ). it may be formed in the rear face of the micro- 1 ens array 
183 In the case of ( Hrawing 24 ). the core of a micro lens 186 and the core of opening 187 can form or consist of 
conditions of having been completely in agreement. Moreover, this array 183 can use the light from a back light 16 for 
other displays as an optical element changed into a narrow directivity light. fnrnu%A 
[0187] Although the pixel electrode 232 was illustrated in the example of ( drawing 23 ) as a transparency mold formed 
bv 1T0 etc it may not I imit to this and a reflective mold may be used. 

[0188] ( Drawing 25 ) is drawing showing an example in case the pixel electrode 232 is a reflective mold. Moreover, it 
has openi ng 252 in a part of reflective pixel. From this opening 252. the light from a back light 16 permeates and it 
can also use also as a transparency mold. When especially the liquid crystal layer 236 is PD liquid crystal, a 
polarizing plate is unnecessary to light modulation. Therefore, an image can be enough displayed also by the small 
opening 252 Moreover, when ** also reflects outdoor daylight by the reflective film 251 not using a back I ight it - 
use as a display of a reflective mold. A color filter 237 may be formed in the lower layer of the pixel electrode 232. 
For example an insulator layer 253 may be used as a color filter. 

[0189] In addition in ( drawing 25 ). although the color filter 237 is formed in the interior of a display panel 21 
as shown in ( Sng_23 ) with a natural thing, it may form or arrange a color filter 237 to the exterior of a display 

roi901 2 As for the reflective film 251. the front face is formed with aluminum (aluminum) or silver (Ag). Moreover, two 
or more metallic materials, such as titanium (Ti) and chromium (Cu). are formed in the shape of a layer for the reason 

{mgS'Tn^insutaio? layers ^such afs^'and SiNx. are formed in the front face of the reflective film 251 by 0.1- 
micrometer or more thickness 1 micrometer or less. The pixel electrode 232 which consists of IT0 is formed on this 
Insulator laye^M This pixel electrode 232 is connected with the drain terminal of TFT as a switching element 271 as 

[01921 On ^hTothe7 2 hand! ) the reflective film 251 functions also as a common electrode. Therefore, the reflective film 
251 is electrically connected by the periphery of a display panel 21 so that it may become the Potential of a common 
electrode Generally the potential of this common electrode is the potential of a counterelectrode 234 
[0193] Moreove^ a reflector 251 is the uniform film on parenchyma except opening 252. That is. it has the shape of a 
so id electrode' which counters common to each pixel electrode 232. Of course, the configuration that leave not the 
thine to limit in the shape of a solid electrode but some connections, patterning may be carried out so that it may 
correspond to each pixel, and patterning of the reflective film 251 was carried out by making two or more pixels into a 

[01941 ^n addmJn the reflective film 251 or the whole pixel electrode may be used as a transparent electrode by 
forming a metal thin film thinly at the shape of a half mirror. In this case, it is not necessary to form opening 252 
separately Moreover, as for the reflective film 251. it is desirable to constitute by carrying out two or more layer 
laminating of the metals, such as chromium, titanium, and aluminum. ^ . ... 

0195] Moreover minute heights are formed in the reflective film 251 or a pixel electrode by the metal thin film or 
the insulator laye Or a minute crevice is formed by etching said film. The metal thin film used as a reflector is 
formed in these concave or heights by vacuum evaporationo. and it considers as a reflector or a .fid concave or 
heights too - an insulator layer etc. - one layer - or two or more layers are formed and a refjector is formed on 
it Bv forming a metal thin film in concave or heights as mentioned above, it becomes concave or inclination with the 
moderate level difference of heights, and the concave heights which change smoothly can be formed. Thus, the angle of 
visibility of a display panel is expandable by constituting. In addition, as for concavo-convex height, it is desirable 
to be referred to as 0.2 micrometers or more 1.5micro or less. 

101961 Moreover even if it is the case where a pixel electrode is a transparency mold, it is effective to form the IT0 
f i Im in pi les and to form a level difference. It is because incident light diffracts with this level difference and 
disnlav contrast or an angle of visibility improves. . . . 

[01971 In addition the hole of the light which a hole 252 does not mean only a perfect hole and has light transmission 
nature s ava lable for the configuration which forms a hole 252 in a reflector 251. The hole of light means that it 
has light transmission nature. For example, it is the hole which has light transmission nature, such as IT0 A metal 
thin film is formed on an IT0 electrode, said metal thin film is etched and a hole 252 is formed. From this ho e 252 of 
HO outgo ng radiation of the light from a back light is carried out. A metal thin film reflects outdoor day ight. 
Moreover I TO and a metal thin film carry out light modulation of the liquid crystal 236 with the impressed electrical 

ffigsfltoJal^capacitance 273 is constituted by the above configuration by using the pixel electrode 232 and the 
reflective film 251 as an electrode. Therefore, the reflective film 251 has a pixel in accordance with the functio 



ion 



used as a reflective mold, and the function as storage capacitance. 

101991 ( Drawing 25 (b)) is the representative circuit schematic of ( drawing 25 (a)). Liquid crystal is ****(ed) 
between t he pix e l e lectrode 232 and a counterelectrode 234. and it has become one capacitor, and has storage 
eanaeitance (caoacitor) by the pixel electrode and the reflective film 251. „-,„,, 
[0200 In addition other switching elements, such as a thin-film diode (TF0) or a varistor. are sufficient as TFT271. 
Moreover, it does not limit and two or more switching elements 271 may be connected [ one ]. Moreover, as for TFT. it 
is desirable to adopt LDD (low. doping, drain) structure. 

[0201] In addition, the structure where a display panel can be used also with a reflective method or the transparent 
mode is called a transf lective method in this way. 

r02021 In addition in the graphic display device of a transf lective specification, what the electrical potential 
difference imoressed to the liquid crystal layer 236 in the time of using a display panel 21 in reflective mode and the 
t me of using it bv the transparent mode is changed for (the (electrical-potential-difference V)-liquid crystaj layer 
transparency (t) property of driving a liquid crystal layer is changed) is effective. It is because the directivity of 
incident light etc. differs and a display condition changes in the time of using it in the state of the time of using 
the liquid crystal display panel 21 as a transparency condition, and reflection. 

[0203] When using it in the state of transparency generally, in order to mainly use forward scattering, it is necessary 
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to improve the dispersion condition of a ff" ^.ft^ r^lWIff^^^'f- <^SR and 
impressed to the liquid crysta layer in the mxiMwh te d splay n norma , 1 gv ^ jf gn 

using in the state of transparency (it carr.es out more h Uwnthejtand upelec tncai p interlocked with, 

crystal layer). This change is performed by making it the power source * , , the mx - mm white display 

^™Z£t^l£^^'^ -* display and a normally black 

display (it carries out). . uantinn +n rhan ee a V(aDDlied voltage)-T (permeability) property 

Ke {?me a of using ?Jr2!S?S! JSSfMS i!3£^ ' Ke^of transparency (transparent .ode) and 
the time of using it in the state of reflection (reflective mo conditions, and ROM for reflective 
[0206] The change of a V-T property creates beforehand ROM J *I h la I -wtentTa I -d f f er ence value is changed for on a 
conditions, and what (a ROM address is switched) a required "J*^^ be nterlocked with the power-source on-off 
ROM table can realize easily. Of course the change of Jjis ROM addres may D e < be used wjth fl 

switch of a back light. Moreover turning on a back light auxil ary a ™g£ p £ ? desirab | e to change a V-T 

£Je^^^ " ^ Nghting reinf ° rCement ° f 

BSfifUlffi-tl- of a gan^a curve detects -inf orcement. ^-^#^.1^*^^^ 

SK2d*K n%S Ce Moreover a SSOT^«^JK* S » ith b ""*~ ^ ° f * ^ 

l ight which an observer can change and is changed .a also considered ^ ^ jnf f 

[0208] Moreover, an observer s location or the location or an eye is a y djsp|ay brjghtness 

and you may make it change a samma curve so that it may become the optimal rejnforcement of tdoor day|ight etc . 

Kenc^^ fe^ivi^^ 

curve according to the class of drive methods 1H reversal J r >ve. e i-oox r switch jnter|ocked with . 

of a display panel. This is easily realizable f you make . t ^ d r ,ve ^etnoo g ^ ^ thjng 

Moreover, a ganroa curve may be changed by a normal ly wn,te i °'^' a *J, 0 .ht on the disDlay of a display panel. With the 

EKfiMrs; '.? R . "SiSiw «■ * «* hi*. M . «. 

scattering I eye? i. f.r.nd in cmtjct .Ith tta M«.id drwt.1 IJJ- » , 236 „ illu8trated as . 

[0213] Ihit addad th. titaniu.part.cl. to the ecryl 10 "J'""'" „.{™|. S .hat added the dispersion .article to the 
usual state scattering layer. «oreo»er * JXS ft addition th™ ingredient of n aiff.rent rofr.otlvo 

SS S't SS^-g^MS^ It'Stce^oooy " »>. ingr.dl.n. .ith .hioh r.fr.ctiy. Indnx.g 

'(SK Jor-ole?! .neon, .«.« ec.tt.rlng ---^^ -«»,* ■ SI*-* - rtUTiiS S.1U 

sufficient as it. Moreover, three or more kinds of 'Weai aires may contajn since specific inductive capacity 

may be scattered by making not on y j res, n ,nd pend t ^2! rSi. Specific inductive capacity is good to 

choose^r^r^'te^o? ^Sl^'Wl&n. ft is with opal glass etc. and is good also as a usual state 

scattering layer. . ...... „ an hQUO in thp nroiection mold indicating equipment shown in the indicating 

[0215] It cannot be overemp asized th at M can have in ^ Project on mold j, ^ ^ about th ^ 

equ ptnent shown ( drawing 41 ) I drawing o/ ; or a r anolicable also to the disp ay panel of not the 

curved etc. today. Moreover it cannot be "•'^•^ a ^{,£ ^Em? a t ans P arency mold and a display, 
thing limited to a transf I active type d.sp ay s b S r ^ed i n the ce?rter section of the pixel 232 as shown in 
[0216] The opening 252 of the ref ective fi Im 251 is formed n the center s drawing 26 (O) may be 

( drawing 26 (a)), and also it ma be formed ^tt ?oJi a'so SdeVfeg the periphery of a pixel 232 as opening 
252^ ionSttStng c!rcu^ iy iifeovi" It fa'ood a.so^onsidering the clearance between contiguity pixels as 

^•hE^Hwr^ rws ;iv is ^ , . Mrt 
iSi, 9 rih.^n::;^.^ l ;paorSs?;.feiir;e^^^^^ 

square shapes). 

Kion 11] The following desirable relation of (several 12) is satisfied to 0.2 <=d/t<=4 pan. 
[0221] 
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[Equation 12] By satisfying the 0.5 <=d/t<=2 above-mentioned conditions, a display panel 21 can be illuminated with a 

things such as what added the pigment, and a thing which added the coating, may be used m the light absorpt on f.lm 
254 In addition a spacer 255 may consist of light transmission nature ingredients It .8 because optical 181a 
,oi'i B r?pH h« ihp' reflective film 251 grade is absorbed by the light absorption film 254 (optical 181b) 

rSLli'ln'addmon 'KTrXiion between the diameter (or diagonal length) dl of opening 187 and the diameter (or 
diagonal lengih) d2 of the opening 252 of a pixel satisfies the following relat.on of (several 13). 

Sion 13] It is good to satisfy the following desirable relation of (several 14) to 0.5 <=d2-/d1 <=4 pan. 

[Equation 14] 1.0 <=d2/d1 <=3. and the distance t2 from opening 187 to a pixel 232 and the diagonal length d3 of pixel 
size satisfy the following relation of (several 15). 

Se thick ness of th e array substrate 231 (or opposite substrate 235) - enough - thick - etc. (several (several 13) 
the ™' ck ™ s ^J* e ^ ns y ar e satisfied, the same effectiveness as ( drawing 27 ) can be demonstrated 
r02291 When using ad splay as a reflective mold, the technical problem that the light reflected with the front face or 
[0229J ""e",^!"?." „, p ' f , a disDlav Danel 21 carries out direct incidence to an observer's eye 291 occurs. Especially, 
^dlspla^ne. Sing wifiid TylLV. ^'technical prob.em that black and white of an image are reversed 

m^m'Fnr Pamela ( dr awing 29 ) it is the case where optical 181b which was set and incident light 181a reflected 
wKh Ihe pixe? e ectrodfSit) 232 carries out incidence to an observer's eye 291. Origina My the display .mage of NW 
S sSlS wi I become NB display. On the other hand, what is necessary is just to en arge the inc ude ang e of the I. ght 
l,ich car r es ouHutgoing radiation from a display panel 21 as shown for coping with it at ref acted I '6™ 181c. 
!5iSVi^[ i* -a imer 236 is t the Dart of a nebula condition (d spersion condition) ] a white display, and 

S 3 g % anal s 7ol ono^tVans aren^'cono! t?on: condition of not being scattered about] > ol PFD liq»ld crystal 

transparence condition, t reflects with a ref lector ^ a g condition, "white" and a black display 

wi M S be e cor?ec; 5 displayed 8 ?o? he d^splS of a dfsp.ay image as'-black" at the time of NW mode However, if an 
will be correct y "'•»'■»", f 291b djrect re f| e cted light 181b carries out incidence to eye 291b. and the 
°h-?p V Hi«n.«v of a oisilaf mage will reverse "black" and a black display with "white", and it will be displayed (it is 
IrSversed and v?sible n VdTto abolish this tone reversal phenomenon, it is necessary to enlarge the include angle 
JhIJ« i «f the ref ected light as much as possible like reflected light 181c. 

r02321 Since ?h a technica problem is coped with, the display panel of this invention arranges theteeth-of-a-saw-l ike 
[0232J Since tnis ™cnni w» h ODtical plane of incidence of a d splay panel 21. as shown in ( drawing 

^ a ? SP 0 D t?ca| P lncTdence s ide SbsSa es Lch s an array substrate, may be pasted in the optical coupling layer 126. 
77 I h» nr sm d ate 23 may on I y be loaded arranged, or may use and constitute direct resin etc. on an array substrate 
(foJmation) o! Press work?ng o? sheet metal of the array substrate etc. may be carried out. and it may constitute it 

[Kfitls made for the include angle theta 1 of an inclination to satisfy the following conditions of (several 16) 
to the vertical axes of a substrate 23. 

[Elation 16] 40 <=theta1 <=85 - it is made to satisfy the following desirable conditions of (several 17) 

Sion 17] When setting the diagonal length of a pixel to d. it is made for 60 <=theta1 <=80 and a pitch P to 
satisfy the following conditions of (several 18). 

[Equation 18] It is made to satisfy the following conditions of (several 19) to 0.8 <=P/d<=10 pan preferably. 

[Ration 19] 1.5 <=P/d<=6 - as for these, it is desirable to satisfy the reduction conditions of the moire explained 

m^fi1 U The'r,rism elate 23 can be easily formed by processing and forming an acrylic, a polycarbonate, po I yethy I ene and 
25 nlll L P ene resin Moreover, a glass substrate can be formed also cutting or by carrying out press working of sheet 
me? a l An ant-ireflection film is formed in the front face of the prism plate 23. The absorption f.lm is arranged in the 
metai. «n anuic ■ effective in image display does not pass. , 

iLllt ( ! nV - V V rift Ifila which carHed out incidence at an angle of theta 2 as shown in ( drawing 33 ) is set to 
effect 2 C MgS 81o o Jhe ?nc?uo n ?e of iheia w?th the prism plate 23. That is. since it is set to theta2<theta. 
moll t-Mngs Sich tl reflected light d'oes to an observer's eye for direct incidence are lost, and it is lost that a 

Kiwiritg^ ^ the fieid (inva,id fie,d) throueh which j n v d tf h ight t- ffe ?n: e 2s2 

W240] The I gnt aosorpi. . d t j tn jsn) p)ate 2 3. Moreover, the light absorption f i m 254 

r^fectuaUv enoS a an apptica^iona so as what has a protect ion-from- 1 i ght function like the reflective f.lm. 
Thus by fo iing ?he ^absorption film 254 (arrangement), generating of unnecessary halat.on can be prevented 
within the orism elate 23. and improvement in display contrast can be des.red. 

m2 1 ( Draw ng 33) It was presupposed by setting, and forming or arranging the prism plate (sheet) 23 to an opt. ca I 
optical inefdenir! of a display panel 21 ]. or outgoing radiation side that the I ight which carr.es out d.rect 



JPf 2001 -092370, A [DETAILED DESCRIPTION] 16/28 *<-zs 

Incidence to an observer's eye 291 is prevented ( drawing 34 ). 

[02421 As other configurations, prism plate 23C using the prism plates (sheet) 23a and 23b shown in ( drawing 65 ) may 
be used For example it replaces with prism plate 23C which shows the prism plate 23 shown in ( drawing 33 ) to 
( draw ing 65 ) The prism plates 23a and 23b are minded with few air gaps 651. and are arranged. The air gap 651 is 
held with the bead sprinkled by the air gap 651. In addition, when the diagonal length of the pixel of the liquid 
crystal display panel 21 is set to d, as for thickness (spacing) a of the air gap 651, it is desirable to satisfy a 

?0243] d/?0 <= a <= 1/2. andd — further — 1/5, andd <= a <= It is desirable to satisfy the conditions of 1/3. and d. 
It is desirable to satisfy the conditions of the repeat pitch (formula 19 (formula 18)) of the heights of Prtsm 
[0244] Moreover the include angle theta (DEG.) which prism makes is 25 degrees. <= theta <= Considering as 60 degrees 
is desirable and it is 35 degrees further. <= theta <= It is desirable to satisfy 50 relation. 

[0245] When the include angle theta 1 made by the interface with the air gap 651 is beyond a critical angle, total 
reflection of the light 118 by which ( drawing 65 ) set and outgoing radiation was carried out from the micro lens 181 
is carried out Therefore, total reflection of the optical 118a is carried out, and optical 181b penetrates prism plate 
23C. That is. a considerable amount carries out total reflection of the light which goes to an observer s eye 291. 
Therefore the contrast of a display panel improves. 

[0246] In addition although [ ( drawing 65 ) ] arranged between a display panel 21 and a back light 16 I ike C drawing 
33 ) it may not be limited to this, and as shown in ( drawing 34 ), it may be arranged to the optical outgoing 
Fadiation side of a display panel 21. Moreover, the optical incidence side of a display panel 21 may be arranged to 
both by the side of outgoing radiation. Moreover, the part (heights) formed across prism may be circular, or may be the 

r0247rSoreove^ prism plate 23 like ( drawing 71 ) may be arranged to the plane of incidence of a display panel 21. 
The or ism plate' 23 of ( drawing 71 ) forms an aslant thin slit (this serves as the air gap 651) in a transparence 
substrate rather than it calls it a prism plate. A slit 651 is formed in a longitudinal direction in the shape of a 
stripe to the display screen. . 
T0248] As shown in ( drawing 72 ). Light 181a and 181b goes straight on as it is. and carries out incidence to a 
display panel 21 Reflecting with a reflector, total reflection of the optical 181c which carries out direct incidence 
to an observer's' eye is carried out about the air gap 651. and it becomes 181d of reflected lights. Therefore, the 
phenomenon in which the image of a display panel is displayed in white is not generated. 

[0249] The air gap 651 may be secured with a bead 182. as shown in ( drawing 73 (a)), and it may be formed by 
projection 161 like ( drawing 73 (b)). Moreover, a low refractive- index ingredient may be used instead of an air gap 
and a low ref r active- i ndex ingredient and a high refractive- index ingredient may be formed by turns like ( drawing 73 
(c)) I^the high refractive-index ingredient 732. IT0. Ti02. ZnS. Ce02. ZrTi04. Hf02. Ta205. Zr02. or thepolyim.de 
resin of a high refractive index is illustrated, and. as for the low refractive-index ingredient 731. MgF2. Si02. 
aluminum 203 or water silicon gel, ethylene glycol, etc. are illustrated. „ . 

[0250] Moreover the include angle theta of the air gap 651 of ( drawing 71 ) (DEG.) is 40 degrees. <= theta <= It is 
desirable to satisfy 80 relation. Furthermore. 45 degrees <= theta <= It is desirable to satisfy 65 relation. 
[0251] In addition polarization means, such as a polarizing plate, may be arranged in the front face of the prism 
plate 23 Moreover' it is good for the front face of the prism plate 23. or the front face of said polarizing plate to 
form the' ant {reflection film 239 which consists of resin film of a dielectric multilayers ****** low refractive index 
(1 43 or less or more 1.35 refractive index). Furthermore, it is good to form minute irregularity, such as embossing, 
for the front face of FURIZUMU 23. Moreover, it is desirable to form the light absorption film in the field through 
which a light effective in image display does not pass. 




num 



materfals such as Si02 and SiNX. in order to prevent deterioration of a reflector 251 etc. The switching elements 271 
such as TFT are covered with the insulator layers 301. such as acrylic resin and urethane resin, and the reflector 251 
is formed on the insulator layer 301. The reflector 251 and the drain terminal of TFT271 are connected by the 

r0253rAs n for 2 the configuration of a reflector 251. it is desirable to make it the shape of radii, as shown in 
( drawing 30 ) Or considering as a plane is desirable. In addition, as for the reflective film 251. it is desirable to 
consider as the double layer structure of metal membranes, such as Ti, Cr. Ag. or Ti, Cr, Ag, in order to make adhesion 
with the film 301 good Moreover, one heights may be formed in a pixel or two or more heights may be formed. Moreover, 
not the thing to limit* in the shape of the teeth of a saw but trapezoidal shape or polymorphism configurations, such as 
the shaoe of a circular cone or 3 pyramids, are sufficient. That is, it must be concave convex. 

T0254] A technical problem occurs with the configuration of ( drawing 30 ). Electric field are hard to be impressed to 
the part of A of ( p!ajjng-3Q ). and PD liquid crystal layer of it etc. is the point which serves as as [ a nebula 
condition ] even if an electrical potential difference is impressed to a reflector 251. Therefore, the rate of a light 
reflex falls. This phenomenon is generated also except PD liquid crystal 

[0255] The configuration for coping with this technical problem is a configuration of ( drawing 31 ). Flattening fi Im 
301b which consists of transparent materials, such as acrylic resin, is formed on the reflective film 251. and the 
transparence pixel electrode 232 which consists of IT0 is formed on said flattening film 301b. To two or more 
reflective film 251 the number of the transparence pixel electrodes 232 one. and they may arrange one pixel electrode 
232 to the heights of one reflective film 251. In this case, the drain terminal of TFT271 is connected with the pixel 
electrode 232 and the reflective film 251 is made into fixed potential. That is, it is similar to what made the 
(reflective such as drawing 30 ) film 251 the shape of the teeth of a saw. 

[0256] in addition — etc. ( drawing 31 ( drawing 30 )) etc. — the configuration that the configuration which sets, 
does not limit the reflective film 251 in the shape of the teeth of a saw. and inclines in roofing, the configuration 
which inclines in the shape of radii, the configuration which inclines in the shape of a sign curve, the configuration 
which two or more waves repeat smoothly, the configuration with which two or more cones were combined, two or more 
triangular pyramids or a multiple drill was put together may be used. Moreover, the display panel of transf lect ive use 
can be obtained by forming the transparency hole 252 in the reflective film 251. as shown in ( drawing 25 ) Of course, 
it cannot be overemphasized that storage capacitance 273 may be constituted between the reflective film 251 and the 
transparence pixel electrode 232 like ( drawing 25 ). 
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r02571 Thus even if there is no publication of the example which combined two or more technical thought especially, 
the example indicated on these specifications can be combined mutually, and can constitute other examples It is 
impossible to indicate the example of all combination, and it is because it is an artificer s freedom to choose 
iechnical tnought and to constitute an example, since technical thought is indicated within 1 specification. Moreover, 
it is because the part unnecessary to explanation is only omitted in each drawing. 

0258] b! forminj like ( drawing 31 ). the part to which an electrical potential difference is hard to be imp essed as 
A of ( drawing 30 showed is lost, and good light modulation can be performed. Moreover since flattening f. m 301b is 
formed, the front face of the pixel electrode 232 is graduated, and the gap unevenness of the liquid crystal layer 236 

lo259] Affor^e noJmal'of a substrate 231. and the include angle theta (DEC ) to make, it is desirable that the 
reflective film 251 satisfies the following conditions of (several 20) as shown in ( drawing 31 ). 

[Equation 20] As for theta (DEC), to 60 <=theta<=85 pan. it is desirable to satisfy the following conditions of 
(several 21). 

TEaJltion 21] The 70 <=theta<=85 reflective film 251 and the arrangement condition of the pixel electrode 232 can 
consider the configuration illustrated to ( drawing 32 ). ( Drawing 32 (a)) is the configuration that the dram 
terminal and the pixel electrode 232 of TFT as a switching element 271 were directly connected by the connection 302. 
it rnnnprts with no electrode but the reflective film 251 is floating. 

Q9fi°? ( Draw ng 32 (b) is the configuration that the drain terminal and the reflective film 251 of TFT271 were 
connected by connec t ion 302a. and the reflective film 251 and the pixel electrode 232 were further connected by 
connect ion 302b However, when the reflective film 251 is aluminum (aluminum), in order to carry out a ce reaction. 
ITO and aluminum make conductor matter, such as Cr. Ti. or carbon, intervene, and are connected e ectr.cal ly 

02631 ( D™winISf (c» is a modification, carries out the laminating of the transparent material 237 of a direct ITO 
grade on the ef lec t ive f i lm 251. and graduates the reflective film 251 by the transparent material 237. I r. edd.t.on 
in order \o p event tnat IT0237 and the reflective film 251 serve as a cell also in this case. ,t dissociates using the 

nsulator layer etc between the reflective fi lm 251 and the transparence conductor (ITO) 237. 

S20J] ?n addition the reflective film 251 was used as the reflective film which consists of a conductor ingredient, 
however t drawing 32 (a) or ( drawing 32 (c)) for a case etc.. the reflective film 251 does not need to be 
conductivi ty ) For e xample, it is good also as a dielectric mirror which consists of dielectric multilayers, moreover 
( Hrawin? 32 (c)) — **** — 't is good also considering 237 as a color filter 237. 

f 0 2651 It is the example which set to ( drawing 33 ) etc. ( drawing 23 ). and arranges or formed the prism p ate 
sheS) 23 betJeen tZ micro-lens array 183 and the display panel 21. It prevents that the tone reversal explained by 
draw ng 29 ) by the light from a back light 16 occurs. That is. optical 181a from a back I ight 16 is bent in the 
in clude-angl e theta direction with the prism plate 23. and carrying out direct incidence to an observer s eye 291 is 

rn9fif5i in addition although the liquid crystal layer 236 was used as PD liquid crystal layer in the example, it may 
not Mm! t 2 th a and the thing and PUT which formed thickly dynamic scattering mode (DSM) and strong dielectric 
uLid crystal are sufficient as light modulation of other dispersion nature. In addition, other liquid crystal, such 
as STM LCD TN I iauid crystal, and guest host I i quid crystal, is sufficient. 

[0267] The light wh ch carries out incidence within a predetermined include angle using a micro 'e^ 186 shades 
( drawing 35 ) and tone reversal of a display image is prevented. With the indicating equipment (MOBAIBARU (carrying) 
de vice of a Docket Sid. an image is displayed by outdoor daylight. This outdoor daylight has very good parallelism in 
man! cases FoTeSanll e a inoa the fluorescent lamp is attached in the high location of head lining, indoor light also 
Eas parallel ism high sun I ight / sun I ight is a beam of light with high parallelism so that it can condense through a 
magnifying i ass and ] Therefore, image formation of the image of a fluorescent lamp can be carried out using a lens 
etr Therefore a micro lens 186 can make a focus connect by outdoor day I ight. t . ... . 

r02681 In ( drawirS >. a micro lens 186 condenses outdoor daylight, and it reflects by the ref ect. ve film 251. and 
the I i ght wh ich conden sed is constituted so that a focus may be connected with I ight-shi elding film 254a. Light- 
shielding film 254a consists of matter of metal thin films, such as Cr. aluminum, etc. besides the light absorption 
film a nititp or light-scattering nature etc. . . 

T02691 In (drawing 35 ). it is condensed, and since optical 181c which carries out incidence at right angles to a 
Hi,nlav oanelff^fiSs the opening 252 of a pixel, it is not reflected. On the other hand, optical 18 b 
nernlnHicu?aIlv near a display panel 21 which carries out incidence by theta 1 whenever [ incident ang e ] is condensed 
bv the mic o ens 186 ii i s reflected by the reflective film 251. and incidence of the focus s exactly earned out to 
\\Jm. absorot on f Mm 254a. Therefore, incident light 181b is absorbed and outgoing radiation is not carried out from a 
\ \tiJt panel 21 Therefore, direct incidence is not carried out to an observer's eye. and the development of an image 
of tine ?eve sa ' is not generated. The light which carries out incidence more than by include-angle theta2 
^eJprmined I kl incident light 181a is reflected by the reflective film 251. However, the focus is in a place in 
addmon t.o MghJ \bTo pt?on f i lm 254a. Therefore, outgoing radiation of the reflected I ight 181a ,s carried out from a 
displav pane 21 Moreover, when PD liquid crystal layer is in a dispersion condit on. the light condensed by the micro 
til 186 is scattered about at random. Therefore, although a part is absorbed by light absorption film 254a. outgoing 
radiation of the most is carried out from a display panel 21. and it reaches an observer s eye 

■ 02701 ?n addition as shown in ( drawing 37 ). the center position PI of a micro lens 186 and the center position P2 
of I Pixel 232 have shifted only the distance of L. It is necessary to make distance of this L into the fol lowing range 
of (several 22) with the distance t2 from the formation location of a micro lens 186 to the reflective film 251. 

[Equation 22] It needs to be satisfied with 2 <=t2 / L<=30 pan of the fol lowing desirable conditions of (several 23). 

rEouation 231 In 5 <=t2 / L<=20NW mode, when the liquid crystal layer 236 is in a transparence condition in the case of 
the di sp lav Panel which forms an optical image as change of dispersion-transparency conditions such as PD liquid 
clvsJal display pane it is necessary to make it a black display. In this black display, the light reflected regularly 
?n the ref lecti ve f i L 251 or pixel electrode 232 grade needs to be made not to carry out direct incidence to an 
observe ? s eye In the example shown in ( drawing 35 ). since the light which carries out incidence to an eye shades by 
light-shielding film 254a directly, the tone reversal phenomenon of a display image is not Produced 
0273] L Iht-shie ding film 254a is made not to carry out direct incidence of the reflected light 181b to an observer s 
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eve Therefore it cannot be overemphasized that what has light-scattering nature, such as fi In which distributed 
ground g ass opal glass, or Ti. may be used. Moreover, since it should just shade the light near the foca) location of 
a micro ens 186 light-shielding film 254a is not limited to a focal location, and .f it is the near, it is good 
an^whe?e Moreover light-shielding film 254a is not formed in the micro-lens substrate 183. but .ts ~ is also good 
FTexamole it may form in another substrate and adhesion etc. may be considered as the m.cro-lens substrate 183. the 
oDoosite substrate 235. or the array substrate 231. Moreover, light-shielding film 254a may contain the coloring matter 
and the color used as the complementary color to the light which the liquid crystal layer 236 modulates. Therefore, .t 

[02741 Lieht-sh!elding k f?lm 254a may carry out formation (or arrangement) which shades a part of micro lens 186 to 
band- ike as shown n < drawing 38 (a)). Moreover, as shown in ( drawing 38 (b)). light-shielding film 254a may be 
formed in add?!™ to the optical incidence field of a micro lens 186 (or arrangement). Moreover. light-shielding f . Im 
254a mav be formed from the field which includes the core of a micro lens 186 as shown in ( drawing 38 (c)) (or 
arrangement) Moreover, as shown in ( drawing 38 (d)). you may form in a part of micro lens 186 (or arrangement). 
[0275? Although the micro lens 186 of the configuration of ( drawing 35 ) was the case of a convex lens a micro lens 
186 is good also as the shape of a concave lens. In this case, it arranges so that light may be absorbed by the 
nprinherv of a micro lens 186 by light absorption film 254a. . 
[0276] Moreover, the diffraction grating of the shape of two-dimensional or a three dimension may be formed instead of 



[02771 Diffraction gratings may be any of the shape of a triangle, the letter of a sign curve, and a rectangle 
conf Juration Moreover, not only a single dimension diffraction grating but a two-dimensional diffraction grating is 
suff cient The 0 Hie ometer or more range of 20 micrometers or less is desirable as an example of the pitch of a 
diffraction grating The 1.5 more micrometer or more range of 10 micrometers or less is desirable. Moreover, the 0.5- 
micromete? of more range of 8 micrometers or less of height is desirable, and its the 1 more micrometer or more range 

[0278]'^°^ ing^^ gating, organic substances, such as mineral matter, such as SiOx. SiNx TaOx. 

and textile-g ass-yarn matter, an ingredient used as a resist, polyimide. and acrylic res n. etc. are . I lustrated. 
[02791 As a formation ingredient of a diffraction grating, as a present inorganic material, if formation on a process 
and process ing are easy, it is thought that Si02 is suitable. The refractive index of Si02 s usually 1.45 to about 
1 50 Moreovef what is necessary is just to form and etch a pattern mask after vapor-depositing S.02 as the formation 
accroach Or a' diffraction grating may be directly formed using the technique of glass substrate 235 grade or a 
photograph R I S0GU rough tee. and dry etching. Moreover, it is optimal to use the same transparent polymer as what .8 
used for th" liquid crystal layer 236 as an organic material. Moreover, the resist ingredient used for manufacture of 
the usual sem -conductor can be used. What is necessary is to apply on a substrate with a roll quarter or a spinner, 
and Just to carry out carrying out the polymerization only of the required part using a pattern mask etc as the 
formation approach of the diffraction grating using the above ingredients. Moreover, after carrying out the spin coat 
of K ohotopolymer which consists of a polymer ♦ dopant to a substrate and exposing through a pattern mask, there is 
also the apS?oach of carrying out dry development by the method to which a dopant is made to sublimate by heating under 

[0280] d The e pitch P of a diffraction grating and height d change considerably with the directivity of the refractive 
ndex of the wavelength lambda of the light to modulate, and the liquid crystal layer 236. and the light of optical 
sySem diffrac^on Efficiency to need. Therefore, whenever [ directivity / of the light of optical system / and angle- 
oSiffraction / theta ]. and wavelength lambda should determine pitch p and height d However, it is influenced by the 
Process conditions on diffraction-grating formation etc. in many cases. About, a pitch p is 1 micrometer - 15 
mirrnmeters and 1 micrometer - its 10 micrometers are the optimal especially. ..... 

7o28lT Height d is g eatly dependent on diffraction efficiency. Height d is required 1-4 micrometers, if it is going to 
set zero^rder l!ght to 0 However, it is not necessary to set zero-order light to 0 completely, and since diffraction 
efficiencv is good at 40 - 70%. height d is usually good at 2-3 micrometers. . 
[0282 The beaHf-light crookedness with it is caused. [ condensing effectiveness bad / the part where a micro lens 
186 and a micrTlens 186 touch / and. and ] [ unsuitable ] Therefore, halation etc. is caused within the m.cro-lens 
subsSte 183 etc Fo this cure, as shown in ( drawing 35 ). conductive light absorption film 254b is formed between 
micro lenses 186 What added carbon to resin as an ingredient is illustrated. In addition, you may form with metal thin 
f!lm° such as Cr. Moreover, the conductive reflective film is sufficient as light absorption f t lm 254b. For example, 
mptallic reflective film, such as Ti. aluminum, and Ag. is illustrated. 

[0283 The tol l ew wh ch looked at ( drawing 35 ) from the micro-lens substrate 183 side is shown in drawing 36 ). 
Light absorption film 254b is made into conductivity for preventing adsorption of the dust by static electricity etc. 
on the front face of a micro lens 186. Therefore, the electric conduction film which consists of Au or IT0 may be 
formed in the whole front face of the micro-lens substrate 183. In this case, light absorption film 254b may be an 

Sf ("or SSi ) etc. - the shown configuration - (- outdoor daylight 181b of an include angle with ■ 
Possibi i ty of carr y ng out direct incidence to an observer's eye as shown in drawing 39 (a)) is absorbed or shaded by 
I ight-sh elding film 254a. Of course, when the liquid crystal layer 236 is in a dispersion condition according to the 
rate of a dispers on condition, outgoing radiation of the incident light 181a is carried out from a display panel 21. 
On ?he o?her hand as shown in ( drawing 39 (b)). the light from a back light 16 penetrates the opening 252 of a pixel 
232 and it carries out incidence to the liquid crystal layer 236. 

[0285] The display panel 21 of this invention can perform good image display also with a reflective mold or a 
transparency mo d as mentioned above. In addition, although the liquid crystal layer 236 is used as PD liquid crystal 
in the above explanation, it cannot limit to this, and the thing of polarization methods, such as TN liquid crystal, or 

[0286n^ddi^ Mghi e ?81a is reflected in ( drawing 35 ) by the reflective film 251 formed in 

contact with the Pixe 232 (facing), it does not limit to this. For example. ( drawing 40 ). you may make it reflect by 
the ?eflecSve f ill 184 formed in the front face of the array substrate 231 or the opposite substrate 235 so that it 
may be shown That is after incident light 181a penetrates the pixel electrode 232. it is reflected by the reflective 

[Wo7nn a addiJion f fS*. thf Wo^Jrttf a substrate and pixel 232 size (diagonal length of a pixel) 

d3 (micieterMn which the reflective film 184 was formed, in the configuration of ( drawing 40 ). it is desirable to 
satisfy the following relation of (several 24). 
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[Equation 24] The following desirable relation of (several 25) is satisfied to 1 <=t4-/d3 <=25 pan. 

Kin. .SctiM of th. OPtlSl 181b reflected to the PS dee.rc.tloc e«trtm 434 ie carried Oct. therefore. Light 

iftia and 181c turns into polarization of the same phase. *„ 

rnwil incidence of said incident light 181a and 181c is carried out to reflective mold Fresnel lens 4 2 (refer to 
d?aw!L 43 ) Incfdent I ight i s changed into parallel light by reflective Fresnel lens 412. and a d.splay panel 21 .8 

r0292lTdi.pl ay panel 21 is a reflective mold display panel which has the pixel of a reflective mold »°reoyer. 
reflective F?esnel lens 412 forms a reflector mirror in the shape of a Fresnel ens. That to wh.ch what earned out 

If the Seta ol ate vapor-deposited the metal thin film again to resin plates, such as an aery I c wh eh carried 
nrlfwoSine of sheet metal, is illustrated. Of course, it may not be a Fresnel lens, or a parabolic mirror may be 
used' MoreoveJ an "III ipsoioal mirror may be used even if it is not a parabolic mirror. Moreover, what has arranged the 
mirror at the rear face of the Fresnel lens of a transparency mold may be used h D ^ m »«. iiiro 

roM31 The Dhvsical relationship of a display panel 21 and a reflective Fresnel lens (parabo he m.rror) becomes like 
,551 1 II 44 ) The light emitting device 11 is arranged in the focal location P of a parabo I. c m.rror. Moreover 
th ?ee^mens ion-likea thing or a two-dimensional thing is sufficient as a Fresnel lens. A three-d.mens.on-l .ke th.ng 

[1^292] ^^orM^^em i ITeaHrow.'lhe 0 ?! iit ' e m T«i ^'oev Icf?! ^rchanged into parallel I ight. 181. with a Parabolic 
SS2 44 ?nc deSce of the changed optical 181e is carried out to a display panel 21 at an include angle theta This 
include angle theta is the problem of a design, and 181f of reflected I ights .s earned out as [be / to an observer / 
the most legible ] (or reaching and twisting to an observer's eyes most like). Moreover, a polarizing plate 431 is 

!029of e Ref?ec!fvrF:2net tins S^.'X&hZdTi toe cover 415. and the display pane. 21 is attached in the body 411. 
A cover 415 can change an inclination automatically in the rotation section 416 By getting down and folding a cover 
415 it stoDs with pfojection 413. the section 414 joins together, and a cover 415 Protects a d.splay panel 21 and 
rlfurti!p Fresnel lens 412. Moreover, it is constituted so that the switch is constituted by the stop section 414. a 
tlit^ttine device 11 may light up automat i ca 1 1 y if a cover 415 is opened, and a display pane 21 may operate. 
K] The i?ansfer switch (turbo switch) 420 is attached in the body 411. A turbo switch 420 switches a normally black 

mnrio disolav (NB disday) and a normal ly white mode display (NW display). 

m9071 In the case of the outdoor daylight of the usual brightness, an image is displayed in NW mode. NW mode can 
lllVL a iide-field-of-view angle display. It uses, when outdoor daylight is very weak. Since a direct observer will 
\ool at toe Nghi effected with the pixel electrode when a liquid crystal layer is in a transparence condition a 
looK at tne ngnx reTieo hri _ htlv An ane i e of visibility is extremely narrow. However, since a display image can be 
d.splay image can be seen bright * ™ ° f V s J' £ e £ ona| th and if it „ short-time use. it Will 

seen good even "hen outdoor Jay light is feeb e. it is used by tn p y jndicates ^ NW djsp|ay by NB «oda. and 

be convenient practical ly. General ^ e jt , constituted so that it may become NB mode display. Of 

coursf^en^diof daytfgh"? uTiJ+Til 5 - i Sing Ulc 11 is made to turn on. or outdoor daylight and a light 

SSSte'S "oZt™? havinre V q u?pSd b toe P gamma Se transfer switch 417 as a description of the indicating equipment 
10Z98J mere is a point u * , enables it to switch a gamma curve by one touch. The color temperature 

of ( draw.ng 41 ) _ The gamma transf erjw ten 41 / ena under ^ ( jghtjng of gn jncanQ t 

T mo selves as wh S of bou? 4800K "onest ana becomes about 7000K blueness white by the fluorescent lamp of daylight 
lamp serves as wmte 01 ° . . outdoor sunlight Therefore, the co or of the display image of a display 

oalaNrchan.^ >• Especially this sense of incongruity is large when 

•K move ?Jom g unde toe Hgn??ng of a fluorescent lamp to the bottom of the lighting of an incandescent lamp. It can be 
visible to normal in a display image by choosing the GAMAM transfer sw.tch 417 at this time 

r0299 The ^ed^amrla curve is made for the permeability (percent modulation) of I .quid crysta to become sma I as gantna 
J?ansfer-sw tch 417a becomes a good white display with the light of an incandescent lamp. He '« trying f or b ue 

core and adjusts a cover 415. Incidence of toe narrow directivity good light can be earned out to a d.splay panel 21 

r03Sl] S To°toe g op?!ca?" outgoing radiation side of PBS432 grade, as shown in ( drawing 45 (b)) a convex lens 451 may be 
Called S ince ii d f fers. forward power with convex lenses 451a and 451b is changed with the opt. ca I path length of 
arranged, bince it a.TTers. v addition, a convex lens turns a flat-surface side to a light 

% fS g d ie 1 d ' o d to make s?ne condition good. Moreover, lens 451a may be arranged to the opt ca 
emitting device 11 s oe ir emitting device 11 like ( drawing 45 (a ). and lens 451b may be arranged to the 

outgoing radiation sde of a I ight ^™ n « aev / ce t colors and a lens 451 is good also considering spectral 

Si iribu??on T. n w- an Mo eo^ es sSown in ( drawing 46 ). PBS432.433 grade may be arranged in a longitudinal 
h rHiion MnrLLr as shown in ( drawing 47 ). long PBS432 may be used, using a long light emitting device (f or 
direction Mo eover as snown m i !^_^_^ ea t<> be g 2 ^ imensiona ,-| jke thing, n the 

e re amP '™u ! H?«n.av oane and a display us^ the thing of this invention. Moreover, it uses also [ back light / 
S7„ To y o tooo ' yMghi ( drLSl ( drawing 15 ( drawing 1 ))) but / whieh.is shown ]. and constituting is 
1 • LkL nlin, ft 1 It is desirable to also app y the shown drive method ( drawing 9 ). 

S»?l , ki ! lSiV ! ch.".«« • "int «ittl™ .ceice'.l. end ie belled, or. In eddlti«, to e lisht -Ittln. de.ro. 11. 

ssihe^cr^iia r;^^ 1 ^^'^;!^, ^ r. », n. 
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.StiS secSon 41« SoreoveT "he ^oraiton section 601 can rotate the rotation section 41 6 as a core. m a 
dotted line shows The shape of fanning and any conic formation are sufficient as the incorporation sect.on 601. That 
which configuration is sufficient as long as it can condense. a ~..+ pr<j^9 The 

[03050°^^ the narrow directivity illumination light can be strongly generated by outdoor 

r0306]%rawing^8 ) is a graphic display device using the display of this invention. After reflecting by the mirror 
481 (or F resneT len s the I ight which emitted the display panel 21 consists of this configuration so that an 
observer' s Se 291 may be reached. Thus, an observer's eye 291 and the distance between display panels 21 a rf fully 
securable constTtut?ona I ly by constituting. Moreover, the directivity of the light wh.ch reaches an observer s eye 291 

oisplay on the screen of a whiiish scene. However, when an image is a video image (animation), since .t changes 
example wmwi ^';£ a '~, . 1Qh t sure i v re auired and the need s accepted, while it is good. 

^■liEr ne'^l s h^P.K'-VX of ^ image. Monitor I ine 419b shows the white display of an image. An 
lOJOSj eonixor line Hi so lav and white display of a monitor line 419 may be best, and he adjusts the 

observer adjusts so that a black d sp ay ana » n,ie ™e y . fj d ^ direction as for which the illumination light 
generaUy n c£^ indoors should just adjust the include angle of the display 

WW ?he e monitor line 419 shows the light modulation condition of the liquid crystal layer 236. That is the monitor 

ilKtSSi"!^!!! In SnirrS *. itSl crwt.! I.... 236. for In tt. c as . .« K> I...* cr„MI. 

^ifl'iTtiV.Siris'""^^^ 1 : biS'S'wI.y .nd M -Ith th. «nfi«r.U«. An A-r«r 
[0312] A white display & »■ i £ screen adjusting so that a white d splay and a black display may become the 

adjusts the include ang I e of the d , sp ay screen a Jf s ^f a ° a ™ the white djsp | ay sec tion (monitor line 419b) always 
[ e tL a ] b, ?nerefo?e a ^^^ 22 peSormefso that the display screen may not be seen but ~ may 

S&M* S 2 ^3U^ o )^ although f a monitor I ine 419 J constitut - -J^.ff ^rJ!S'!.l^ 

e«r'^ 

?-,rZ??^ine'olatf rtc > at ?ne re If face of a SiffusS P !a?e (diffusion sheet) is sufficient as monitor line 

A moniiol line can be constituted by forming or arranging in false above liquid crystal layers 236 and things made to 
m£52? , T! t lMltlan a monitor line 419 may manufacture the panel only for monitor lines separately from a display, a 

? VS'llE In MB display pane a DAP d splay panel. TN liquid crystal display panel, a strong dielectric I .quid 
crystal Sane!: the DSM (dynam i c scatter ing mode) panel, a perpendicular orientation mode display panel, guest host 

raln^or^ display panel, the I iquid crystal layer for monitors is actual ly formed Jor 

[0316] For example by in 419 among black displays with a white display, or the display monitor section 419 of a 

??quid cryl'af iay^Ind Sui^ce is formed in fa?se. It is also the same as when [ also when a reflector is a 

m '"[" P ,ane ] "'S^i 'm'K 'Srt*! iiitld r to d the graphic display device which used the display panel of a reflective 
SZPJrtl n opl the echn?2l 'ihougJt wh?ch arranges a Monitor l ine 419 also to the graphic display device using 
Tu A-lTiJt nf a transparency mold. It is because it is same in case of a transparency mold if a disp ay panel is 

the display panel of a *f a ~J^Jj; y , as tne monitor of the monochrome display condition. Moreover, it cannot be 

Si™ 

S?T^i&« S^^IJ as a- display monitor etc.. in 

IS Sol ( drSfiiS ) so Shot it may be shown. ( Drawing 49 ) is the example appl.ed to the v.deo camera. This 
invention is^TieTto an accept ing-rea I ity monitor and the viewfirider sect.on. 

03191 A d solav oanel 21 can get down, can be folded and can be kept in the stor . ng sect , on 493 of the body 492 of a 
lide! came a As for the body 492 of a video camera, the eyepiece rubber 494 of a taking lens 491 and a v.ewf inder is 



and 



is a 
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[0320] In addition on these specifications, the image display device (light modulation means) which are not the light 
sources (optical generating means), such as a light emitting device, and self- luminescence forms such as a liquid 
crystal display panel, at least is provided, and what both were united and consisted of is called a viewfinder. 
[03211 Moreover the camera which records an image on disks other than the camera using a video tape, such as FD. MO. 
and MD, with a video camera, an electronic "still" camera, a digital camera, and the electronic camera recorded on 
solid-state memory also correspond. . f 

[03221 ( Drawing 50 ) is a sectional view for explanation of the viewfinder of this invention The viewrinaer ot 

drawing 50 ) uses the display panel 21 of this invention. It is desirable to use especially PD I iquid crystal display 
panel The lens array 183 and the convex lens 451 are arranged in the outgoing radiation side of a display panel Zl. 
The light emitted from opening 187 as shown in ( drawing 35 ) illuminates a display panel 21. A micro lens 186 is 

[03;^ the function which condenses the light modulated in the liquid crystal layer 236 

Therefore to the effective diameter of a display panel 21. the effective diameter of a magnifying lens 502 is small, 
and ends. ' therefore, the magnifying lens 502 — small — it can carry out — a viewfinder — I ow-cost- 1 2 1 ng — and- 
izing can be carried out [ lightweight ]. . . . 

[03241 In addition although a display panel 21 is explained as a PD liquid crystal display panel in ( drawing 50 ). t 
may not limit to this, and the display panel of a polarization method may be used like TN liquid crystal display panel. 

[03251 The magnifying lens 502 is attached in the eyepiece ring 503. By adjusting the location of the eyepjece ring 
503 focus adjustment can be performed in accordance with the diopter of an observer's eye 291. Moreover in order for 
an observer to make an eye 291 close to eyepiece rubber 494 and to see a display image, a technical problem is not 
generated even if the directivity of the light from a back light 16 is narrow. . 
[03261 ( Drawing 55 ) is the explanatory view (sectional view) of the viewfinder in the 2nd example of this invention. 
T03271 ( Drawing 55 ) changes into real Yukimitsu Kamihira the light from the light source section 551 arranged at zero 
ooint with the transparence block 541 with which the parabolic mirror was formed, and illuminates a display panel 21 A 
display panel 21 uses the thing of transparency molds, such as this invention. Moreover, the light source section 551 
etc corresponds ( drawing 61 ( drawing 45 )). . 
[03281 A Darabolic mirror is a concave mirror centering on a focus 0. as shown in ( drawing 54 ). and it is changed 
into parallel light by reflecting the light emitted from the focus 0 in a reflector 15. However, if what this invention 
uses is not limited to a perfect parabolic mirror and the light as which an ellipsoidal mirror etc. is sufficient and 
which is got blocked and emitted from the source of luminescence is changed into real Yukimitsu Kamihira. it is good 
anvthing Moreover a light emitting device may not be limited to the point light source, and the linear light source 
like thin fluorescence tubing is sufficient as it. In this case, a two-dimensional paraboloid is sufficient as a 

[0329l'As d shown in ( drawing 54 ). when a light emitting device is the point light source, the use part 541 vapor- 
deDosits film such as aluminum, at the rear face of this use section 541 that is the slash section, and forms a 
reflector 15 in it What used an others and dielectric mirror or the diffraction effect is sufficient as a reflector 
15 [ metallic material / of aluminum and Ag ] Moreover, a reflector 15 may be formed and attached in other members. 
[03301 Incidence of the light emitted from white LED 11 is carried out to the transparence block 541. Optical 181a 
which carried out incidence is changed into narrow directive optical 181b. carries out incidence to a display panel 21. 
and carries out incidence to the magnifying lens 502 condensed with the field lens 451. The field lens 451 is formed 
with polycarbonate resin. ZE0NEX resin, acrylic resin, polystyrene resin, etc. The transparence block 541 is also 
formed with the same ingredient. The transparence block 541 is formed by the polycarbonate especially. Wavelength 
dispersion of a polycarbonate is large. However, if it uses for an illumination system, the effect of a color gap w. 1 1 
comoletelv be satisfactory. Therefore, it should form with the polycarbonate resin which can employ efficiently the 
DroDertv that a refractive index is high. Since the refractive index is high, the curvature of a paraboloid can be made 
loose and a miniaturization becomes possible. Of course, you may form with the glass which consists of organic or 
Organic Moreover, what was filled up with gel or a liquid in the lens-like (it has shape of concave surface) case 
S be used Moreover, the shape of a bowl of the concave surface which processed a part of paraboloid has (some usual 
concave mirrors instead of a transparence member may be used). . . . 

r0331l In addition when a reflector 15 is formed with metal thin films, such as aluminum, in order to prevent 
oxidation, the coat of the front face is carried out by UV resin etc.. or it coats with Si02. magnesium fluoride, etc. 
Moreover resin may be applied or you may laminate with a resin film. 

T03321 In addition a reflector 15 is formed with a metal thin film, and also it may stick a reflective sheet and a 
metal ol ate moreover — or a paste etc. may be applied and formed. Moreover, the reflective film may be formed in 



another transparence block etc.. and said reflective film may be attached in the transparence block 541 It is good 
a7™consideVing the optical interference film as a reflector 541. This invention illuminates the part of C as a co 



core 



a i ou vuiioiubi • w..w. *, r - - - 

bv the light emitting device, as shown in ( drawing o4 
[03331 A light emitting device can use a thing with directivity. That is. it is because the lighting range C is narrow. 
Therefore efficiency for light utilization is good. It is because light can be efficiently illuminated in a narrow 
lighting area LED with a small (white) light-emitting part is the optimal in this semantics. In addition, the 
arrangement location of a light emitting device is shifted from Focus 0 to order. The magnitude of the luminescence 
area of a light emitting device only changes seemingly. Luminescence area will become large if it is made longer than a 
focal distance If it is made shorter than a focal distance, lighting area will usually become small. 
[0334] From the above thing, the infer ior-surface-of-tongue location of a light emitting device is not further used as 
a passage field of the illumination light using a half part from the center line of a parabolic mirror 
[03351 When the diagonal length of the effective viewing area of a display panel 21 is made into m (mm) and (the field 
where the observer who the pixel etc. is formed and sees the image of a viewfinder is seen by the image) and the focal 
distance of a parabolic mirror is set to f (mm), it is made to satisfy the following relation of (several 26). 
[0336] 

[Equation 26] 

Se^tvaS^ pKle and a paraboloid becomes [ f (rim) ] small f rom m/2 (mm), and the formation include 

angle of a reflector 541 becomes large. Therefore. ****** of a back light becomes long and is not desirable. Moreover, 
if the include angle of a reflector is tight, the technical problem that it becomes easy to generate a brightness 
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difference in the upper and lower sides or right and left of the viewing area of a display panel 21 will also be 

[Ott^rS' the other hand, if f (mm) is longer than 3m/2 (mm), the curvature of a paraboloid will become large and the 
arrangement location of a light emitting device (light-emitting part) will also become high. Therefore. ****** of a 
back light will become long like the point. ■ . 

[0338] When white LED is a chip type, the diameter of a luminescence field is 1 (mm) extent. When a paraboloid is 
large and the diagonal length of the effective viewing area of a display panel is long, in the diagonal length of a 
diameter 1 (mm) it may be small. That is. the directivity of the light which carries out incidence to a display panel 
21 becomes narrow too much. Although based also on the design of a magnifying lens 502. if the luminescence field of a 
light emitting device is small, and the location of an eye is released off the eyepiece covering 494 for a while, a 
display image will disappear. Therefore, it is good to arrange a diffusion plate etc. to an optical outgoing radiation 
side as shown in ( drawing 61 ). and to enlarge luminescence area. That is, as for the configuration of the light 
emitting device 11 of light source 551 grade, it is desirable to apply the configuration of ( drawing 61 ) 
[0339] White LED 11 performs a constant current drive. The luminescence brightness change by temperature dependence 
becomes small by performing a constant current drive. Moreover, LED11 can reduce power consumption, making luminescence 
brightness high by performing a pulse drive. The duty ratio of a pulse is set to 1 / 2 - 1/4. and a period is set to 
50Hz or more. A flicker occurs that a period is low 30Hz. 

[0340] When the diagonal length (diagonal length of a field effective in the image display which an observer looks at; 
of the effective viewing area of a display panel 21 is set to m (mm), as for diagonal length [ of the luminescence 
field of LED11 ] d (mm), it is desirable to satisfy the following relation of (several 27). 
[0341] 

[Equation 27] (m/2) <=d<= (m/15) . * , , oov - 

It is desirable to satisfy the following relation of (several 28) still more preferably. 

[0342] o) 

lfTis°too 8 L^ directivity of the light which illuminates a display panel 21 will become narrow too much, and 

the display image' which an observer looks at becomes dark too much. On the other hand, if d is too large, the 
directivity of the light which illuminates a display panel 21 will become large too much, and the contrast of a display 
image will fall When the diagonal length of the effective viewing area of a display panel 21 is 0.5 (inch) (13 (mm)) 
as an example as for the luminescence field of LED. it is proper that diagonal length or a diameter is set to 2-3 
(mm). By arranging, or it sticks the diffusion sheet 31 on the optical outgoing radiation side of an LED chip, 
luminescence area size can realize magnitude which suited the target easily. ^ ^ 

T03433 Real Yukimitsu Kamihira may be the beam of light which spreads even if it is the semantics of a directive narrow 
light and is the beam of light which does not mean a perfect parallel light and is narrowed down to an optical axis. 
That is it uses in the semantics of the light which is not a source of the diffused light like the surface light 

source * 

T03441 The above thing is applicable also to the display of other this inventions with a natural thing. 

T0345 In order to absorb the light scattered about in the liquid crystal layer 236. it is desirable to make the inside 

of the bodv 501 into black or the dark color. It is for absorbing the scattered light with the body 501. It is 

effective to apply the charge of black-colored to the invalid field (field part which a light effective in image 

disDlav does not pass) of a display panel 21. ... ..^ . . ^ 

T0346] The liquid crystal layer 236 is based on the strength of the electrical potential difference impressed to the 
pixel electrode 232. and makes incident light scatter about or penetrate. A transmitted light passes a magnifying lens 

r0347] a Si^ fixed, the range which an observer sees in a viewfinder is very narrow range 

Therefore even if it illuminates a display panel 21 with a narrow directivity light, sufficient ang e of visibility 
(visual field range) is realizable. Therefore, the power consumption of the light source 11 is sharply reducible, the 
viewfinder using the display panel 21 of 0.5 (inch) as an example — setting — a surface light source method — the 
rowe? consumption of the light source - 0.3-0.35 (W) - although it was required, the brightness of the same display 
image was realizable by 0.02-0.04 (W) with the viewfinder of this invention. 

T0348] The configuration of the reflector 15 of the paraboloid formation field (transparence block) 541 changes with 
focal locations 0 as shown in ( drawing 54 ). That is. it changes with focal distances f. As shown in ( drawing 66 
(a)) as for the curvature of a reflector 15. f becomes loose when long, and thickness t of the transparence block 541 
becomes thin That is. a lighting system (back light) 16 can be formed small thinly. 

T03491 Therefore it links [ with the miniaturization of a viewfinder ] directly and is desirable to enlarge a focal 
distance f However if constituted like ( drawing 66 (a)), it is shaded with a display panel 21 and optical 181a 
emitted from the light source 551 cannot make a reflector 15 carry out incidence. After reflecting the light from the 
light source 551 once by reflector 15a and then carrying out total reflection on the front face A of the transparence 
block 541 as shown in ( drawing 66 (b)) since this technical problem is coped with, the configuration which is made to 
reflect in reflector 15b and carries out incidence to a display panel 21 can be considered. 

T03501 However with the configuration of ( drawing 66 (b)). theta will become an include angle below [ al I ] a 
critical angle* whenever [ incident angle / of the light reflected on a front face A ]. Therefore, the viewing area of a 
display panel 21 cannot illuminate a part. . 
T0351] ( Draw ing 67 (a)) is the configuration of having performed this cure. A transparence block consists of 
transparence blocks 541b and 541a. Transparence block 541b is made into the shape of a wedge. The transparence blocks 
541a and 541b are made to hold by the attaching part 671 in a periphery. 

[0352] The magnitude of the air gap a satisfies the same relation as ( drawing 65 ). The formation include angle theta 
2 (DEG ) of transparence block 541b is 2 times. <= theta <= The conditions of 20 degrees are satisfied. It is 3 times 
still more preferably. <= theta <= It is desirable to satisfy the conditions of 10 degrees. ... 
T0353] By constituting like ( drawing 67 (a)), it is reflected by reflector 15a and optical 181a emitted from the light 
source 551 is reflected by the interface with the air gap 651. Under the present circumstances, theta 3 fully becomes 
more than a total reflection include angle (critical angle) by wedge-like transparence block 541b whenever [ angle-of- 
ref lection / of optical 181b ]. Therefore, all optical 181b is reflected, and incidence is carried out to reflective 
film 15b it becomes 181d of reflected lights, and a display panel 21 is illuminated. 

T03541 181d of reflected lights goes the inside of transparence block 541a and 541b straight on. If there is no 
transparence block 541b. it will be greatly refracted with the Snail's law. That 181d of light goes straight on as 
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mentioned above is the effectiveness used combining the transparence blocks 541a and 541b. Moreover, in the viewing 
area of a display panel 21. since it is uniform, the air gap 651 does not affect image d.splay. liiB , anrK 
[03551 The ight source 551 is in a seemingly high location (when not bending an optical path), and when the distance 
foca distance) to the reflective film 15 is beyond a predetermined value, as the I ight source 551 is shown m 
drawing 74 ) wedge- 1 ike transparence block 541b may be made into hard flow as compared with ( drawing 67 <a)). The 
wa y of the c onfiguration of ( draw, he 74 ) can make thickness of the transparence block 541 thmner than ( drawing 67 

[0356] In ( drawing 74 ). it is reflected by reflector 15a cut aslant, and optical 181a emitted from the I igh t source 
551 is ef I e cted accor ding to an interface with the air gap 651. Under the present circumstances, whenever [ angle-of- 
reflect on /of optical 181b ] fully turns into more than a total reflection include angle critical angle) when theta 
3 is having wedge-l ke transparence block 541b arranged. Therefore, all optical 81b is ref ected. and incidence .s 
ca ried out to ref ective film 15b. it becomes 181d of reflected lights, and a display panel 21 »•'••»'"■£■•. 
[0357] 181d of ef ected lights goes the inside of transparence block 541a and 541b straight on. 181d of Ight which 
penetrated the display panel 21 is set to focusing light 181e with a condenser lens 451. Therefore, the diameter of a 

S58] f .n h :d2?t g ?on yi ?f Ir^^.'bSSi".^^ SYS i spl ay Pane. 21 to carry out optica, coup.ing by 

K a Sore^ Rawing 75 ). when a disp.ay pane. 21 is a reflective 

Spe (oruansflective specif icatU transparence blocks 541a and 541b are used, theta (DEG.) is 35 degrees. <= 

V$mV\ drawtn^o 'h'optTcal'^a emfttedfrom the light source 551 is changed into the . ight of abbreviation 
oaral e lig ht by lens 451b; and carries out incidence to transparence block 541a. It is ref lected by the interface 
ITth the a ? gap 651 and optical 181a which carried out incidence is set to reflected light 181b. and carr.es out 
incidence to a disp ay panel 21. Optical 181c modulated with the display panel 21 goes the inside of transparence block 
541a and 541b straight on. Optical 181c which penetrated transparence block 541b becomes focusing light with a 

[0361] $ ln addition: optical coupling of between lens 451b and transparence block 541b may be carried out by 
transparence resin the transparence liquid, transparence gel. etc. Moreover transparence block 54 b and lens 451b may 
Ee formed as one Moreover, when a display panel 21 is a transf lective specification, a back light 16 may be arranged 

M& ^n a adomon f »*lgS'\ n ujiiijgJSZ 00). transparence block 541b may be formed in the shape of radii may be 
formed n the shaje of the spherical surface, or may be formed in the aspheric surface and a polygon. Transparence 
Mock 54?a is formed or constituted so that the air gap 651 may become fixed in accordance w.th the configuration of 
transparence block 541b. However, in order to give the lens effectiveness to transparence block 541b eta a gap 
may be changed by the center section and periphery of a display panel 21. Moreover, reflector 15a is good also as a 

[0363] Moreover the refractive index of the transparence blocks 541b and 541a may use that from which a refractive 
ndex differs n consideration of chromatic aberration. Moreover, the transparence block 54 may be made to color. It 
caJnot be overemphasized that the configuration of other configurations ( drawing^ ( drawing 55 » ii ipphei 
Soever it canno? be overemphasized that the transparence block 541 may not be limited, to the paraboloid of a three 
dimension and it may be ellipsoid, or you may be two-dimensional [-like ]. either. Moreover minute irregularity may 
t formed' in the optical outgoing radiation side of the transparence block 541. and d, recti v. ty may be expanded 
Moreover the light absorption film may be formed in the field through which a light effective in image d.splay does 

[03641 S Moreover transparence block 541b is good like ( drawing 70 ) for there to be nothing The liquid crystal 
disDlav panel 21 is arranged to the optical outgoing radiation side of transparence block 541a Depending on the 
display pane t\ s J»' a "* r . auid cr Z sta \ disolav panel 21 181d of light w ill carry out incidence to the liquid 
crystTd? p a " n l°21 M.Int 'fhU-J-^iiS con'rasl' of the display image of the liquid crystal disp.ay pane. 21 
fall However when the liquid crystal display panel 21 is a normally white mode, whenever [ incident angle /of the 
SILtion of or ientation of a liquid crystal molecule and 181d of light ] is in agreement and contrast is raised. 
TM651 An obse ver fixes an eye 291 with eyepiece rubber 494. and sees a display image. Adjustment of a focus is 
peiSmeo by moving tne eyepiece ring 503. In addition, the light source section 551 may not be limited to one. and may 

rnififii r Althmj B h the viewing areas of a display panel 21 are 20 inches or less and a comparatively small case for the 
Ee tf ^ becomes aTge-sized with 30 inches or more, the display screen will tend to bend For the cure by this 
Svention Lch°!n in ( drawing 51 ). the outer frame 511 was attached to the display panel 21. and the holddown 
membeJ 512 is attached so that it ma y be hung and lowered to an outer frame 511. As shown using this holddown member 
R19 ( Hmwinix 59 ) it attaches in a wall 521 in screw 522 grade. 

[0367] However w eight will also become heavy if the size of a display panel 21 becomes large Therefore, the foot 
install "Hon section 514 is arranged to the display-panel 21 down side, and it enables it to hold the weight of a 

?0368] y A P fool InVZlt^tl XltlL left, as shown in A. and the foot 513 is constituted so that it can contract. 
fl r,hown i n B Therefore even if it is a narrow location, a display can be installed usi ly. ...... 

[0369] Although the above example has imagined the indicating equipment of a direct viewing type, this invention cannot 
be limited to this and can be applied also to a projection mold indicating equipment as shown in ( drawing 57 ) That 
is t is because what is necessary is just to use a metal halide lamp (MH lamp) and the d.scharge lamps 571. such as 
anu lahi Eh Pressure mercury lamp (UHP lamp), as illumination light of a display panel 21. It is condensed with an 
eMiosoidal mi ror 572 and the light emitted from the discharge lamp 571 is changed into rea Yuk.m.tsu Kam.h.ra by 
tens 45 a and I uminates a display panel 21. What is necessary is just to i I lum nate a d.sp ay pane 2 from across. 
us?n E PBS432 when^ display panel 21 is a reflective mold. The light modulated with the d.splay pane 21 is narrowed 
down by field Tens 451b carries out incidence to a projector lens 534. and is projected on a screen (not shown) w.th a 

[037of574 l of% 5 d?awing^ ) is a turnable filter. A turnable filter 574 rotates a revolving shaft 575 as a core with a 
brush I ess DC motoM573 The turnable filter 574 is carrying out the conf igurat.on where two or more d.e clo IKKU 
?Mte s of fanning combined. As shown in ( drawing 59 ). the die clo IKKU filter is arranged .n around a disk 582 The 
dec o IKKU f i ter wTth which turnable filter 574R penetrates R light, the die clo IKKU filter w.th wh.ch turnable 
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cur „„.t ra t e G light and turnable filter 574B are die do IKKU filters which penetrate B light. A turnable 

Merck Co developed as a I ight modulation layer 236. Moreover. DMD (digital micro m.rror dev.ce) wh.ch Tl. Inc. is 
developing is used. turnable filter 574 is arranged in the case 584. The case 584 forms or consists 

S 3 l it I c "a tor af^^ginee?U- "site ingredient. The front face of a turnable filter 574 is good to for. 
minute ir eeularitv in a front face in order to reduce friction with air etc. For examp e, it si ike a golf ball The 
motor 573 Tl o ar anged in the case 584. Moreover, the transparency aperture 583 incident light 181 carries out 
[the aperture ] close outgoing radiation is attached in the opt.cal incidence section of a case 584 
nwi lR cut f Mm which cuts UV cut film and infrared radiation which the AIR coat film (anti ref ection film) which 
P?events refleci on of incident light is formed in the transparency aperture 583, and omit "'^avtolet rays if nee ded 
is formed When a display panel 21 is a polarization modulation method, the plate which stuck the Polarizing Plate on 
the transparency aperture 583. or attached the polarizing plate in the transparence substrate is arranged to an^pt.cal 
Under the oresent circumstances, the plate furnished with the transparency aperture 583 or a Polarizing plate is 
™S to use the substrate n which sapphire glass or a diamond thin film was formed. It is because these have good 
?he?ma? conduct i v i 5 The heat s?nk 585 which radiates heat in the heat in a case is attached in some substrate cases 

rnwi It fills uo with the hydrogen of one to three atmospheric pressures in the case 584. Since specif ic gravity of 
Kiel is ow toe windage loss generated when a turnable filter 574 rotates can be decreased. Moreover, since the 
IScific heat is high the heat dissipation effectiveness is high. However, hydrogen has the danger of exploding by 
mixinl wi5h oxygen Therefore, the sensor 581 which measures the pressure and brightness of hydrogen to some oases 584 
is attached A sensor 581 will emit a signal, if the pressure and/or pur ty of hydrogen .n a case measured and the 
concentration of hydrogen etc. becomes below constant value. A lamp 571 is stopped while making the aviator of 
"checking hydrogen concentration' with this signal turn on. Moreover, gases, such as helium and nitrogen, may be used 

[S^Thl no?se e can be prevented by surrounding the perimeter of a turnable filter 574 with a case 584 oompletely as 
mn^h L nn«ible However when it has opening in a case 584, hydrogen cooling system cannot be adopted however, with 
3? .Wrf a lurnabTe i Mt5 574 - the'electromagnetism of a sound and a motor - the effectiveness of the noise 
abatement that a sound can be controlled good can fully be demonstrated. Moreover, the perimeter of a case 584 may be 
directly cooled with water or an ethylene glycol liquid. Moreover, gels, such as silicon gel. are sufficient mstead of 
a liauid Moreover the perimeter of a case 584 may be cooled from hydrogen. 

„ In addition ( drawing 57 ) has illustrated the case of a reflective mold like DMD in a light valve In 
2d 1 5 el in the case o f toe dis p ay panel of reflective molds, such as a silicon based I iquid crystal display panel 

?SX which South Korean Daewoo Corp. is developing. IBM. a three five company. KOPIN. a disp ay tech company. 
2i?!nirsS!conouctor Corp.. or Victoria of Japan is developing, a light valve is applicable similarly. Moreover. 

M'Slr'^'tS ^r^ir^iS^') ^applicable also to a viewf inder What is necessary is to use j 
So iector lens 534 as a magnifying lens, and for the illumination-light study system 531 just to cons. at of LED etc. in 
(d rawing 57 ) LED synchronizes with the display condition of a display panel 21 using three colors of R. 6. and B - 
makine — the field — what is necessary is just to drive sequentially .♦♦...u-H in PRS41? 

r0377? For example the example of ( drawing 64 ) is illustrated. Display panels 21a and 2to are attached inPBS432. 
The I ght emitted from the light emitting device 11 is divided into P polarization 181a and S po ar.zat.on 181b in 
™rt If t 434 1 ootical separation of PBS432. Incidence of the separated polarization is carried out to d sp ay 
„3f 2 ?l Snd 21b Respectively t is made to carry out incidence at an angle of theta 2 to a d sp ay panel 21 
mm \n adSttfon although incidence is carried out to a display panel at an angle of theta 2. it is the semantics of 
const tut in! from a vewf inder of this invention so that the shaft of an observer's eye and the chief ray of the 
ilium nat on I ight may make a predetermined include angle. The configuration which made in agreement the shaft of the 
ch ef ray of the illumination light which carries out incidence to a display panel 21 also in drawmg 64 ). and the 
no mil of a display panel 21 may be adopted, and the shaft of a magnifying lens 502 may be inclined instead 
rni79 The ootical separation side 434 is constituted so that the leaning beam of light 181 can be separated good. 
Clover al ?hough [toe optical separation side 434 ] it separates into P polarization and S polarization it may not 
be I imi ted to this and may be divided into red light, and blue and In this case. 432 becomes a mere beam splitter 

r0380] d FoI exLle as for the case of the equipment which the optical separation side 434 divides into red light 181a. 
and blue and **** 1 81b. display-panel 21b will modulate red light 181a. and display-panel 21a will modulate blue and 

r038n 18 Therefore in order that display-panel 21a may separate blue and green light and ^ become irregular it needs 
t„ firm , m ' a ereen color filter. A color filter uses what consists of resin or dielectric multilayers. Although 
thele is ispedaMy no need toat display-panel 21b forms a red color filter, it is desirable to form a red color filter 

msTZZTr 'when'^is'pBS. it is good also considering display-panel 21b as an object for a (brightness Y) 
modulation Furthermore, it is good also as a display panel for a chromaticity (C) modulation by forming the color 
#iitor nf ren CRt green (G). and blue (B) in d i sp I ay^pane I 21a. . 
ruM31 ?n this case it is not necessary to form a color filter in display-panel 21b. and is good at the object for 
iSnchrime However' n order to adjust the color temperature of a light emitting device 11. it is desirable to form 
?h« Sm^'foV a band limit (color filter). A color filter may be arranged to the optical plane of incidence or the 
oStica outgo ng raSiat on side of a display panel 21. Naturally the above matter may be applied to other examples 
SoJeover it " desi able to arrange an optical diffusion plate to the optical outgoing radiation side of LED J. and to 
Sol generating of color nonuniformity. Moreover, it can illuminate to fitness to the circumference of a display 
llnl I 21 bv arraneinE the field lens 451. as the dotted line of ( drawing 64 ) shows. 

roSlil loSove PBS of the film type which 3M company etc. sells may be used for PBS432. Moreover, a ens is arranged 
Keen a light emitting device 11 and a display panel 21. film type PBS may be stuck on a lens, or film type PBS432 
may be procefsedTth" shape of radii, and the function as a lens may be given. The above thing is the same also in 

[u385j ,l When n f I ight' emitting device 11 is white LED. the reason for arranging an extinction filter has strong blue 
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glow and is because blueness came to have required the display image of a display panel. Moreover in "J"* 0 
that a brightness component becomes large too much, it is desirable to form or arrange an extinction filter to the 

Sa^t'E'SE comJounded y "in n res P ect of [ 434 ] optical separation, it converges with a lens 451. and incidence of 
the M Eht modulaled w7?h display panels 21a and 21b is carried out to a magnifying lens 502. In the fxample of 
r drl^M ) stnce the display image of display-panel 21a and the display image of d.eplay-panel .fib p. le up and a 
bu bble is ca rried out it becomes equivalent to the resolution on appearance hav.ng doubled, and a high resolution 

Sinn a o^ion d In ^dSinlM ^"when'ustng'TtJlnlf leSfve type thing as shown .in ( d^iM_|5 > as a display 
SSS 2 the back I ght 16 of this invention may be arranged at the rear face of a display Panel 21. .Brighter mage 
diso ay is realizab e by using the light emitted from both a back light 16 and the I ght emitting device 11. Moreover. 
Jt least back ght 16 can perform image display. It is applicable also to graphic display devices, such as an 
aSceSiSg-realiiy monitor like this configuration ( drawing 42 ( drawing 60 )). Moreover, as shown in ( drawing 57 ). 

^(^awingJI ? ?s°a e me{hod^ color display using the display pane. 21 of three sheets. Here in 

] t S ve exola nat on easy let the display panel which displays the image of G light for 216. thed. splay panel 
1*1 a° i a«c th» ?mflee of R I i ght for 21R and 21B be the display panels which display the image of B light. 
tltft rT III wave enrth which Snet? te and ref ects each dichroic mirror 533 is as follows. That is. dichroic 
I!r ol 533a feflects R I ight and penetrates 6 light and B light. Dichroic mirror 533b reflects G light, and makes R 
TSghrpene^ate ufchroic mirror 533c penetrates R light, and reflects G light. Moreover, dichroic mirror 533d. B light 

Wl?S S.eciefoy^ta.'ref]^ and the light emitted from the metal ha. ide .amp in a .amp 

house 531 noi shown) is changed in the travelling direction of light. Said light is separated into the optical path of 
p^fS i iiht in three or imary colors by dichroic mirrors 533a and 533b. G light is set to field lens 451G. and R light 
R-G-B light in three Pr""ary co. ors oy uiw respectively. Each field lens 451 condenses each 

mod 6 I!at« itgir Thul the modulated R-G-B light is compounded with dichroic mirrors 533c and 533d. and expansion 

Se?elec?rode or TFT may be formed in a liquid crystal layer like JP. 2-317222. A. That is. an array substrate or an 
oZsKe suSrate does no? have the need constitutionally. Moreover, when it is in (PS mode (comb electrode method) 
which Hitachi is developing, as for a counterelectrode. there is no need in an opposite substrate in(li „ tinff 
t& HerSfter. especia.fy the display pane, of this invention used as a light valve of a projection mold mdicating 

for projection j. oraw i mb absorbe d by BM a display panel 21 is heated and deteriorates. 

™«1 The d so av pane? o! ihis nvention is u ing aluminum (aluminum) as a component of BM682a. Since aluminum . 
fSStl Id of Heh? the problem of a display panel 21 being heated and deteriorating is lost. However since it is 
haH Ac rJinared 1 fh^r as for aluminum, a protect i on-f rom-l i ght property needs to form thickness thickly. As an 
examp e T tnickness of "lumlnul which acquires the protection-f rom-l ight property of 0. 1 micrometers of thickness of 
ft T i" m ;rrnmPter That is it is necessary to form in 10 times as many thickness as this. 

?0396] On thr^ner 52nd. since In liquid Crystal display panel 21 etc. needs to carry out or ientat.on of the .quid 
IrllV.i liPrnle it needs to perform rubbing processing. In case rubbing processing is performed if irregular, poor 
rubbing St occur Therefore. °Yf aluminum is used for the opposite substrate 235 and BM is formed, irregularity occurs 

0397] In order to cope witn ™' 5 ™ c £ f BM fj t and jt for(ns BM so that this crevice 683 may be 

^MeT^eTa crev c 683 appH s a ?e ? to a suosirate 235 and performs patterning, it can be easily formed by 

Hie SSS: MrJK as rz^f&tt?-. 

™? 6 ?^ a2 o ? l .^°^fthir 1 0 film S is vapor-deposited to the constituted crevice 683. and BM682a is formed in it. 
{SereforS^the'helSs Sy ■ ft^ff.r.'S'S.f.t- in the front face of the opposite substrate 235. Therefore. 

fnll^n'nfd^t^ nature if needed, the laminating of the metal thin film 682b is carried 

[0400] In order to raise protection J"™"'^ (Tj) jn j|es This meta , thjn f j , m 682b is effective in making it 

^num , th!nTilm , S82;':of UntlTt SoVl^.lictro!. 234 directly. It is because a galvanic action wi I . 
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corrode if the ITO thin f i lm 234 contacts aluminum thin fi Im «82a two-layer and three or more 

[0401] In addition the thin film which carries out a laminating may not be limited to two layer. 

it f rom < dSkiSjS (a)) and ( drawing 68 (b)). Henceforth, when not asking a monolayer and a laminating, .t is only 

^l^ng^fm 681a is formed on.B«682 with which the crevice 683 was f MJjd ff fa . formation ingredient of 
the smoothing film 681. ' "organ, c ma ena s such - organic mat r K sue cry he resin. ^ 

e?c m arriMus?ra?:a n - .n add'? on " nslesSaMelo'adopruitravio.et curing.type res i n especi a . I r . However since 
£ansm ss on is good when inorganic materials, such as Si02. have thermal resistance, and adopting as a hght valve of 

BM682 wa ^ a "' y ^''l^i" M Therefore it is not necessary to form smoothing film 681a. Of course after grinding 

counter electrode is "pessary when a I 0"'° cr y jS Juit to for« the orientation f i Im on smoothing f i Im 681a. 

f ° rm HH ^"^ - drtiS 68 (a) - (- although BM682 considered as the metal multilayers containing aluminum 
[0407] in addition - (- drawing 68 tajj I aixnoug dielectric multilayers (interference 

Kit' *Eh firST^-Strl^flS ote'iowVefVactive inoex. and the dielectric fih. of a high refractive index ,n 

^!«2V l i- l ? y ![", i< . mnitilavers reflect the light of specific wavelength by optical interferential action and there is 
no absoKon of Nglx on'the Occasion of reflection' Therefore. BM682 without absorption of incident light can be 

[oSj^oreover silver (Ag) may be used instead of aluminum. It is set to BM682 with high Ag and a reflection factor 

mwlilJXi P £ e de P lh'of a crevice 683 is set to 1.2 micrometers or more 2.2 micrometers or less, and is set to 

ro^iTaddmon ^-«(a)r-!-;!;i xTcon^uratL of drawing 68 00). without forming a crevice 
K US suostraie^Tnot limiting to th island forming a crevice 683 ^^^^^ or 
although BM682 is produced to*, crevic ^ JM682 which consist of J I urn mum. ^ ^ ^ ^ ^ M f 

:™Sn ' Su e 2Tf m cromSe s o mofe 3. 0 micrometers or less, and is set to 1 . 4 micrometers or more 2.4 
smoothing film 681a sets to ■• Moreover a front f ace may be ground for smoothing film 681a after 
VSSfXViui^ 'iTkrSSlKrf iSVff li 'ost and the front face of the opposite substrate 235 ,s 
graduated. Araui ; na fift (»\\ — (— althoueh [ drawing 68 (b)) ] a crevice 683 is formed in the opposite 

BM682 Thus oy Tormmg 231 . , graduated and good rubbing can be carried out. 

SS ] f BS682 f a2V « n^LTSfST ^cZte^Uo^^f SSfflJ ST i?sTh et 
"•"■MlrTi'r Sisl h gh ?hefefor i i ?s for connerttng BM682 which consists of ITO and the metallic arterial of a 

'JS^J^^ ^^^ ^ 1 ^ ,0W ' Wh3t iS ^f 53 ^ I 8 f ° r ^i" 8 et ?H a J 0 BS e an3°a 8 
fi^a of the oart where BM682b and a counterelectrode 234 touch, and just to constitute so that BM682b and J 
counteIe!ect?ode 234 may touch directly when connecting within a viewing area. As for the case of this configuration. 
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polarity of the video signal impressed between the pixels which adjoin in a longitudinal direction. In addition, in 
( drawing 68 ). the structure of TFT201 etc. unnecessary to explanation is omitted. Moreover. TFT201 is good to make it 
LDD (low doping drain) structure. . t . to11 

[0417] When smoothing f i lm 681b which becomes the array substrate 231 from an inorganic material after forming TFT271 
etc is formed with inorganic materials, such as Si02, after formation grinds smoothing film 681b. a front face is 
ground and it graduates. Polish processing is performed mechanically or chemically like smoothing film 681a. 
Especially when smoothing film 681b is formed by Si 02. since Si 02 is comparatively soft, mechanical polish is easy for 
it After performing pol i sh processing, the contact hole which connects TFT201 and the pixel electrode 232 to smoothing 
fi'lm 681b is formed and the pixel electrode 232 is formed on smoothing film 681b. In addition, when performing polish 
processing for the smoothing film 681 also in organic materials, such as polyimide. it cannot be overemphasized that 
good smoothing film 681b can be formed. Moreover, on TFT271. a I ight-shi elding film is formed with the metal of a 
source signal line and it shades so that light may not carry out incidence to TFT271. 

[0418] In order to make the liquid crystal layer 236 into predetermined thickness, the column which consists of 
dielectric materials is formed on the array 231 which meets BM682 top or BM682. Let the height of a column be the 
thickness of the liquid crystal layer 236. 

[0419] In addition as U lustrated to ( drawing 69 (a)), it is good for a display panel 21 to carry out optical 
coupling of the acid-resisting substrate 691 in which the antiref lection fi lm 239 was formed, by the optical coupling 

[0420] a Thus 6 by constituting, the light reflected by the interface of a display panel 21 and air is controlled, and 
efficiency for light utilization improves. 

[0421] Moreover even if dust adheres to the front face of a display panel 21. there is also an advantage of not 
carrying out image formation on a screen. ( Drawing 69 (b)) is the configuration of having attached the micro-lens 
substrate 183 in the display panel 21. and ( drawing 69 (c)) is the configuration of having attached the acid-resi sting 
substrate 691 in the micro-lens substrate 183. 

[0422] In addition in ( drawing 68 ). the pixel electrode 232 may not be limited to a transparency mold, and a 
reflective mold is' sufficient as it. Moreover, as indicated in the case of the reflective mold ( drawing 31 ( drawing 
30 )), you may make it the shape of the teeth of a saw. Moreover, as indicated to ( drawing 25 ). it is good also as a 
transf lect ive specification. . . 

[0423] Moreover it cannot be overemphasized that the display panel 21 of this invention explained by - ( drawing 68 
(a)) ( dra wing 69 (c)) can be used only as a light valve of a projection mold indicating equipment also as display 
panels such as Personal Digital Assistants (drawing 48). such as a light valve of the viewfinder (drawing 64) of this 
invention etc or a head mount display, and a video camera of (drawing 49). a personal computer of (drawing 51). or a 
liquid crystal television. As mentioned above, it cannot be overemphasized that the display panel of this invention is 
diverted to the graphic display device of other this inventions etc.. and can be constituted freely. 
[0424] The light modulation layer 236 may not be limited only to liquid crystal, and 9/65/35PLZT with a thickness of 
about 100 microns or 6/65/35PLZT is sufficient as it. Moreover, what added the fluorescent substance in the light 
modulation layer 236 the thing which added the polymer ball, the metal ball. etc. in liquid crystal may be used. 
[0425] In addition although transparent electrodes, such as 234 and 232. were explained as IT0. it may not limit to 
this and transparent electrodes, such as Sn02. an indium, and indium oxide, are sufficient. Moreover, what vapor- 
deposited metal thin films, such as gold, thinly is also employable. Moreover, the transparent conductive coating agent 
"SHINT0R0N" which the organic electric conduction film, ultrafine particle distribution ink. or T0RAY is 

[0«6rA?though the HghTabsorpt ion film 254 grade added carbon etc. to acrylic resin etc.. optical diffusion objects, 
such as the thin film in which detailed irregularity was formed on black metals, such as others and hexavalent 
chromium the coating and the front face, a thick film or a member, titanium oxide, an aluminum oxide, a magnesium 
oxide and opal glass' are sufficient as it. Moreover, it could be colored by a color, a pigment, etc. which have the 
relation of the complementary color to the light which the light modulation layer 236 modulates even if not black. 
Moreover, a hologram or a diffraction grating is sufficient. 

[04271 The example of this invention has explained as an active-matrix mold which has arranged switching elements, such 
as TFT MIM and a thin-film diode (TFD). for every pixel electrode. DMD (DLP) which Tl, Inc. where a minute mirror- 
besides a liquid crystal display panel also displays an image as this active-matrix mold or a dot-matrix mold by change 
of an include angle is developing is also contained. 

[0428] Moreover switching elements, such as TFT. may not be limited to 1 pixel with one piece, and may be connected. 
[ two or more ^Moreover, as for TFT. it is desirable to adopt LDD (low doping drain) structure. 

[0429] The technical thought of each example of this invention is applicable also to EL display panel besides a liquid 
crystal display panel an LED display panel, a FED (field emission display) display panel, and PDP. Moreover, not the 
thing to limit to an active-matrix mold but a simple matrix type may be used. Also with a simple matrix type, a pixel 
(electrode) is in the intersection and it can be regarded as a dot-matrix mold display panel. Of course, the reflective 
mold of a simple matrix panel is also the technical category of this invention. In addition, it cannot be 
overemphasized that it is applicable also to the display panel which displays a notation with eight simple segments 
etc a character a symbol, etc. These segment electrode is also one of the pixel electrodes. 

[0430] It cannot be overemphasized that the technical thought of this invention is applicable also to a plasma address 
type display panel In addition, the technical thought of this invention is applicable also to the mold display panel 
write-in [ optical ] which does not have a pixel concretely, a heat write-in mold display panel, and a laser write-in 
mold display panel. Moreover, the projection mold display using these could also be constituted 
[0431] Any of a common electrode method and a preceding paragraph gate electrode method are sufficient also as the 
structure of a pixel In addition, the electrode of the shape of a stripe which becomes the array substrate 231 from 
IT0 along with a pixel line (longitudinal direction) may be formed, and storage capacitance may be formed in the pixel 
electrode 232 and said stripe-like inter-electrode. Thus, by forming storage capacitance, the capacitor of 
juxtaposition will be formed in the liquid crystal layer 236 as a result, and the electr ical-potential-difference 
retention of a pixel can be improved. TFT271 formed by low-temperature polish recon. elevated-temperature polish recon. 
etc has the large OFF state current. Therefore, it is very effective to form this stripe-like electrode. 
[0432] Moreover, in the light valve 21 grade of the display panel 21 of this invention, or a pro;—* - 
equipment although the example which performs color display with a color filter 237 was started, 
necessarily formed but ** can also realize color display with the display panel 21 of one sheet. For example color 
display can be performed, if color separation is carried out to R. G. and B or color separation is performed to them 



or a projection mold indicating 
a color f i Iter is not 



JP. 2001-092370, A [DETAILED DESCRIPTION] 28/28 ^-v 

usine a hologram using a micro lens 181. Moreover, a color filter 237 may be formed by resin, or may be formed by 
dielectric multi \alers. Moreover, a color filter 237 may use the thing of four or more colors also by monochrome or two 

r0433]" Moreover the mode (it indicates without distinguishing the mode, a method, etc.) of a display panel can apply 
STN mode [ besides PD mode ]. ECB mode. DAP mode. TN mode, strong dielectric I iquid crystal mode. DSM (dynamic 
scattering mode) perpendicular orientation mode, guest host mode. H0ME0T0R0 pick mode, smectic mode, and cholester.c 

To434fThe display panel/display of this invention may not be limiting to PD liquid crystal display panel / PD liquid 
crvstal di so ay either, but the display panel/display using other liquid crystal, such as TN liquid crystal. STN LCD. 
cholester c iquid crystal. DAP I iquid crystal. ECB I iquid crystal mode, an IPS method, strong dielectric liquid 
crvstal ant fer oe I ectric and OCB. are sufficient as it. In addition, a method like PLZT. e ectrochromism 
e I e^Uo luminescence a LED display, an EL display, a plasma display (PDP). and plasma addressing may be used. 
r04351 The technical thought of this invention Moreover, a video camera, a liquid crystal projector, stereoscopic 
telev sion Project on TV a viewfinder. the monitor of a cellular phone. PHS. a Personal D g.tal Assistant and its 
monitor a' digital camera, and its monitor. An electrophotography system, a head mount display, an accept. ng-rea I ity 
monitor' d? splay A note personal computer, the monitor of a video camera, the monitor of an electronic still camera 
The monitor of a cash automatic drawer machine, the monitor of a public telephone, the monitor of a TV phone. It cannot 
be emphasized tl the monitor of a personal computer, a liquid crystal wrist watch and its display, the liquid 
crvsta disolay monitor of a homeuse-electronics device, the time stamp section of a deferment clock, a pocket game 
device and its monitor, the back light for display panels, etc. that application or application expansion can be 

r04361 d MorL,er in the projection mold indicating equipment or viewfinder of this invention, an integrator lens may be 
added between h ght emitting devices, such as a lamp or LED. and a display panel 21. By using an integrator lens, it 
can illuminate to homogeneity to the periphery of the display screen, and image grace can be raised. 

rFfflJt of the Invention] The display panel of this invention and an indicating equipment demonstrate characteristic 
effectiveness according to each configuration of the improvement of animation dotage, low-cost-.zing. a raise in 
brightness, etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2^**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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sectional view of the viewf inder of this invention, 
sectional view of the viewf inder of this invention, 
explanatory view of the projection mold display of this inventjon. 
explanatory view of the projection mold display of this inventjon. 
explanatory view of the projection mold display of this invention, 
explanatory view of the display of this invention, 
explanatory view of the lighting system, of this invention, 
explanatory view of the lighting system of this invention. 



JP, 2001 -092370, A [DESCR IPTION OF DRAW I N6S] 

Drawing 63] It is the explanatory view of the lighting system of this invention. 
Drawing 643 It is the explanatory view of the viewfinder of this invention. 
Drawing 653 It is the explanatory view of the display panel of this invention. 
Drawing 663 It is the explanatory view of the viewfinder of this invention. 
Drawing 67] It is the explanatory view of the viewfinder of this invention. 
Drawing 683 It is the explanatory view of the display panel of this invention. 
Drawing 693 It is the explanatory view of the display panel of this invention. 
Drawing 70] It is the explanatory view of the viewfinder of this invention. 
Drawing 713 It is the explanatory view of the display of this invention. 
Drawing 723 It is the explanatory view of the display of this invention. 
Drawing 733 It is the explanatory view of the display of this invention. 
"Drawing 743 It is the explanatory view of the viewfinder of this invention. 
Drawing 753 It is the explanatory view of the viewfinder of this invention. 
Description of Notations] 

1 White LED (Light Emitting Device) 

2 LED Array (Light Emitting Device Array) 

4 Light Guide Plate (Light Guide Section Material) 

,5 Reflecting Plate (Reflective Member. Reflective Film) 

J 6 Back Light (Lighting System) 

21 Liquid Crystal Display Panel 

22 Diffusion Sheet (Diffusion Plate) 

23 Prism Sheet 

24 Crevice 

31 Optical Diffusion Section 

41 Optical Diffusion Dot 

51 Reflective Film (Optical Diffusion Member) 

71 Fiber 

72 Adhesives 

81 Section Non-Switching on Light 

82 Lighting Section 

101 Gate Driver (Circuit) 

102 Source Driver (Circuit) 

103 Driver Control ler 

104 LED Driver (Light Emitting Device Driver) 

105 Back Light Control ler 

106 Video-Signal Processing Circuit 

107 Image Display Section 

121 Lambda/4 Plate (Lambda/4 Film) 

126 Optical Coupling Agent . 
141 Fluorescence Tubing (Cylindrical Light Emitting Device) 

151 Light Diffusion Agent 

152 Electrode Pattern 

153 Terminal Electrode 

161 Projection (Heights) 

162 Bonder Line (Connection) 

181 Beam of Light 

182 Bead (Spacer) 

183 Micro-Lens Array (Micro-Lens Sheet) 

184 Light-shielding Film (Ref lecti ye Fi lm) 

185 Optical Coupling Layer (Optical Coupling Material) 

186 Micro Lens 

187 Opening ,„ , , \ 
186a SHIRINID0RI cull lens (Ouonset lens) 

231 Array Substrate 

232 Pixel Electrode 

233 Signal Line 

234 Counterelectrode 

235 Opposite Substrate 

236 Liquid Crystal Layer (Light Modulation Layer) 

237 Color Fi Iter 

238 Resin Light-shielding Film 

239 Anti reflection Fi lm 

251 Reflective Film (Reflector) 

252 Light Transmission Section (Pixel), Opening 

253 Insulator Layer 
651 Air Gap 

671 Attaching Part 

681 Smoothing Fi lm 

682 Black Matrix (BM) 

683 Crevice 

691 Ac id-Resisting Substrate 

731 Low Refractive- Index Ingredient Section 

732 Photorefractive Material Section 



[Translation done. ] 
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0. 2mm&L±tT^>c 

[0 0 4 5] $mm* 1 1 ©jfi«^©JWtttf*V\. 
^■©fcftSBte*? 1 l©jSft©JWM:X<fct>» S/JnA 
^fc&So c©#*©fca*»W©B8W«1lT?ti (0 
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[0 0 4 7] aS^*S 1 4 0«BB**t^{4«J5^*^2 1 
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■MRcttlOTSfcik *fSWT*(4 (05) tart"* Sic 
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*5, 5 1 3 B«]B»«©il*ttCOa!fc'r«. * fe, (0 5 

(b) ) icaer**^ aataaras itt^h5-r^« 

fcLT«.J:v\ C©*&t»* HMfil 4 ©**gB©ftffi 
&gp#5 1 ©ffl«(4*t < U (L E Dififc) (4 

BEH*/.bS < "T4. *fc <H5 (a) ) fcRWc5 1# 
K*f^Oli-&(4 c ©i2i:-r 4o 
[0 0 5 2] (06 (a) ) T*(4£lttSl 5fcfilrtMI 

*fcfc*r^ftv\ KIMS 1 5 *jna«*3ies Hi« so 
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trffl^*. RMit6 miBfefii 4ofi'j 

ffifc«fctf*ffiifclHll/T»jai/C^S. 5S4H6 1 (4SI 
3teRl 4(CII^^t5fl6> T/l'S-fr* (A 1) £3 
W4, 8 (Ag) %^«LfcS*f->-h^#) I 6«l 4K 
(400(tTtJ:V>o *fc, SDflRl 4fcffftl 5P^(cB2 

[005 3] (06 (b) ) (iWttSl 4©rt»**3S 
£bfc*Wft*fc« (*£gP6 2) o C©«fc-5(cH^Sl 
4©rt0l5^' : t'Si:1" ; Sci:(c c fet)> BSW««*6»it"5" 

scttf-et*. *oflk *ffl»6 2icii»**v>tty 

(4y;W4^^7.^J: »> t>KMt>' l '\^Wcib!?ctmfflm 
BJ3g§©ig«{fc£0£ c 2:#r««. 
[0 0 5 4] ftfc, (f^«6 2K»X'r****V^y 
;Hc(4zkStffrJ- h U ">.k&£*Stal/tfeS, P H* 1 
OfiLhl SWT, £P>(c$?$L<(4l 0. 5tt±l 2. 
5WTfcLT4B<. C©«£5(c»Af £zl<&S</H4y;l> 
^Trt^ 'J 14t LT*5 < CttCiD, cn6©«tflC3^ii 

[00 5 5] (01) »(cj5«-*l»fl©!SW»K«fc«S 
/^;l/2 l i:^ffl*^t)-&SCi:(c4:0s »H#-5r©ft 

[0 0 5 6] 1(40CB*-F (Opticall 

y compensated Bend Mode) ©j&H^/^/t^fflV^T 

[0 0 5 7] ^Oftfi, TNBft. X^HF^fltiM. EC 
B (Electrically Controlled Birefigence) F. 
SitElfil (VA : Vertically Aligned) t— F, I P S 
F. STNi&H, ASM (Axial Symmetric Micro- 
Cell) . DAP^-F&if&fflV^ChtfT-^SCfctt 

x.(4"n "Jvd" *vf -r v ^ffilE^fflKaK 2 ft 

[0 0 5 8] S9/^/U2 1 ©K&IM2.3 6 ((02 
3 ) (031) #S8) tPO C B€- F©»fr. «B«X 
it^(c^^i.v^(4IESiS^©ttff ; &0lj!ip-r5^^ 
ttEE©^#^(4±5 (V) «±± 1 5 (V) tXT 

t**££im*i,\,\ m&<DmtiLm*4o (h 

z) W±l 0 0 (Hz) WTfc-TSCfcJ&WSUN, 
[0 0 5 9] C©«E(4, «[pja8l2 3 4 ((02 3) 
(03 1) #BS) ty-hfl|4HWBK, **l^tt»lffll 
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(05 6) ICTsOrZ Stettmcmm^ZBiLrty h 5 6 

i *5*a*«aii«i§r^ait^'y h 5 6 zttmnr^Zo 

Sfc, h 5 6 1 , 5 6 2tiEITC*5l£tU£ftTi3 

[0 0 6 0] &*5. aS5*/<*;l>2 1 iiftftS4£2 3 5 
( (02 7) #!8D «*BHI«ae« (/Vy*5-fh) 1 6 
SlKWTSlLtfe' »«^tt7U'filS2 3 1 _ 10 
((02 7) WZ'^vtvJY 1 6iltC|pJttTE 

[0061] sg^ist? 1 1 *«&jS*ts-£t on^mfl' 
s-st) 6*raw*. (is) ic^^t, 

8 1 aiMtfrau 1 1 tf&twmTK^mytm 

1 4 tiff) X*3b K> , 8 2 «£*Ttiff (fSttSU? 1 1 J^jStfTK 
«?&*»3feR 1 4 tiff) T'&So 

[0 0 6 2] 1 o©JSBW««K*^T2MWTW8 1 ©ffi 
«S.fcjSfftiBJ8 2©iS«S»i:ORI«ti*5S (»5) © 
w&fcjgss-e-s C U\ 20 

[0063] 

[ft5] 0. 0 7 5<Sz/Sx^ 1. 6 
«6K»S-b<tt, 5»SC (ft 6) OBB«*»JE«**C 

[00 6 4] 

[£fc6] 0. 1^S 2 /S,S0. 7 

s i / s . v^s HiftB#^tt/J^ < * t» * s» 

*KliBa**3)IST?**. LfrU 0. 0 7 5£9/h£ 
VfcjBffitfl* -£S./S.©ffltf**^ 
BH, IM^tf**^*. 30 
[00 6 5] (H9) J:3K:» jS*TW8 2 0ttB 

[0 0 6 6] HfiWG»iS/<*>l'*Ja*** (Srt) # 
B^s^i:a/TNli® ; &W-5<-r^^^fe5o ^©^{i^ 40 
l l OjflWttR******- SbuMWW* 

[00 6 7] C 5 t«3iaR? 1 1 



*h-b^-9"i:LT(iP I N*h^-f*- F, *b 

ledi i*^<jfi*ru wb*«* <■*■*• 

[0 0 6 8] JJlTtt* »fcj6*TW8 2 LTfiW* 
fr^o (08) © (b) (c) (d) •gfcfrfrS.fcSK 

5. CC^fcWfrffifr&JIfcHtf (09) T*&3 0 £ 
fc, (09) fc*5VT^ A<D§EHtf&5BfgiJ (NfF^) T? 

[0069] 1 om&mimmicmz&t 

TV^So ZOrctb. /***9-f h 1 6<0:£{*tff£7ELT 

li&%f%Mfct3^TlZ-&Lfr&ffL%^tclb, A^$ 

[0 0 7 0] jg B B B «^^Wi, HlRtrcrfclcHiRf*- 
££»£frpLTV>< 0 (09) tC^VT, fcjv^*;U2 

•yf-y^«?i:tTO*Blh9>S?X^ (TFT) 2 7 
1 ((03 2) #SS) ?:*y$-&5«E (^-y«ff) ft 

[0071] a*±o*ft«H*K«ffi^ai4n«nT 

&<DiL*>±K>tiffiAt%i2 5-4 0ms e cT'fe^o OC 
HT*{i2~5ms e cT*^5o C<Di£^±0^ 

So 

[0 0 7 2] *^T«Jl<OSji^{k«^Otia5^(i/^ 

[007 3] (09) T'tWe»*^«J:^tC, (09 
(a) ) ©«»T?t4iS«3y»*a*nT^*^S*»)"F 
(B!lA©S5B0^^^5'f' h 1 6*W (^TSP8 2) L 



* 
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«l.tvs. ^(Dfctb. A©a5»tiiSia*i«ttii-e* 

So 

[0 0 7 4]!^ (09 (a) ) -* (09 (b) ) -» 
(09 (c) ) -> (09 (d) ) -» (09 (a) ) -» 

(09 (b) ) i<DM?ns, ^-rnt, sn^a 
&tfmai<ftTfrb+ftftmmtfi&MLTfrt>, a©si 

zmmX-ZZo 10 

[007 5] (0 9 ) fc*^Tj& S <Dt <"T©pB 

^•^7^H 6££*T (A©S5#) Lfc 

bumftmsA tfc^T^ntf v>-rn©ffieT' & 

[0 0 7 6] M'^MH 6<DA<Dffl#Oj!timm 
miZ5 0H z 6 0H zT*&3o LfrU 5 0Hz 

~ 6 0 h z ?&tu& *^Bffi^7 v y it ytm t a s c 

£#&So £©£#>, f^WJ7 0Hz«±l 8 
0HzWT£:-f£££*W£L</\> *T*fe 8 OH zJ-X± 
1 SOHzWTt-r^iltAW^tV^ C©H»i**S 

*c 30 
[0 0 7 7] £<D£?iC7Vy %<Dl^ f&H 

*7jf <*;1/©»S KIE©*EE*a3<ta L TcWm t ft ©SEE 

h©j£ffroJ»fcttfi*jj^*d/2 i©*tmnw 

HzT'£n«2 5Hz, 6 OH zT*&ftfcf3 OH z ©fig 
fttf&ZfrtiZo i:©H*fc»lJ£Lfct>©* (011) 
tc^to (011) ©y57tt«t***H»» f £ LTV> 

g&&A n £ LT</vg 0 
[0 0 7 8] Olt), (011) <D?77lt&ttmm£ 

f ©2<£) £g{fcS-efcB$*^LTV>£ 0 it^^Ot 

[007 9] (01 1) ©^57cfct) 1 0Hz (»t^ 
Mi2 0Hz) ©££, «t^60t^^V>^^ 
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&<&*<, 4 0HzT'[ilJI^&O^Ii;%<^5, 
C©*SIU:»K «R/^0»*tft*mHtt7 0 H z£( 
±, &£L<li.8 0Hz&Lt£t%Ztt>W&^\ 9 
OHzJ-^LLtffttf^T'fc*, ±ffi©JS»»tt«^/< 

*;i/©KiiiiK©«i3ijaftefe&5ti«. 6 o h z © 3 

S018OHZ (3fgjg) jyft*±©IBffT**5 5. N 
T S C &5 W4 VGA ]s^)VXiiZtl&>±<D 4 filil 

tfifi;<&5 0 ^L<li75Hz©2fgO150Hztt 
Ti:1-^tT'fe^.?o SP>(CfgnXh{b^St?©T*Sn 
(4, 6 0Hz©2<g©l 2 0Hz«TW*T^5o 

* fc, iii8S«ij5g©^i4^e.jim©igiis»a© 2 

#SLV. 60HzX2=120Hz, 
ti75HzX2=l 50Hz &&£4§&tf$^'?$& 

ii©;:^^?), a*/<*;l/©«*»*jS«ttii«i^ 
(«3W» ©2^©^fiSi:-r^T-fe*o 

[0 0 8 0] (010) (t #f£BJi©*,TsSB©IBSl[El 

j»©SM8H"e**« m^^vz ucitv-T.mmm^ 
h<mmicm&*>mE*Gim- *y-h 1 o 

l^ll?nt^. COK^lOl, 10 2BH 
7^3>hD-7 1 0 3(C<t0$IJffll$n* o OgctK 

COK7^3ybD-7l 0 3(C£D&a*'<3Jl'2 1 

[0 0 8 1] -73. /Vy*9*ri« 1 6©4Stc^t){^5. 
ttfcLEDTW 1 2ttLEDK7^1 0 4fcgl$ 
ftTV*. LED K^-Y^^ 1 0 4 J4/W h n V h 
P— 7 1 0 5(c<fet>S<J®l$n* 0 Lfc^oT, /^>y^7^ 
^ 1 0 SIC*?)/*?*^ h l 6©^T 

[0 0 8 2] ^vi'7^h3^ho-7l0 5i:K7'r 
/to^hn-7 l 0 3 (i^M^MSlHlK l 0 6fc«fct) 

ammtimmit-zftz,, 

[0 0 8 3] W±©J:9{c|B|^tr*Ci:{c<kt), 
/^^.;i/2 l ©si^S^^i o 7 tctei&ilj#'7-£>&i^fi 

±tLT^±Bi^a^-r-5o l>±il©^fc*3V>TMjS 

[0 0 8 4] P±li%a^-r*ii^ fci:*.{i\ *I§B^ 
©S^SS^^-V^l/n^kfi-^©^^— i: LT 
ffiffl-r*«^(i> ^y*7Yh3>hn>-7l0 5*a 

[0 0 8 5] c©#±®^*-Hi:{i. (09) T i l» 
WLfc«fc54»#»*iBffli:jiSflrHIII3t*RHII3*4:&y 
icfrSJj&X&Zo -fiSWfc L E D©j£tfT*Wlli*«Sa 

*ai««fe o t>Ji< -r*c u < {±»t^x.s«B© i . 



• « 



(10) 

17 

5 «w± 1 2 *• s e. l < a 2 fgj-x± 

6fiSWTfcf COBS* (08) -pKHLfelMHta 
*. fcfcU L E D©j£OT*iJ»&£fl:S#S^ LED 

n &s©t\ l e D'wmummmzimmz&s 

icrtltf ^v^^an^tfa— £©77 h7x7fc<fc9 
[0 0 8 6] fcfcU LEDOjSWUffli:, *75^*/I/ 
J t©(5«36^'<*^2 1 fr*5JSJB»<:*tl/T, 
6«W±lcr* tLE DOlW«T«9B4'r*OT»* 20 
[0 0 8 7] jiMIJMI!*a<*ntf, 

7^y7V <y #©fg£fi&V\, C ©#3gT?ifiiH%^75 , $" 

[0088] (H9) ©J^&l&lHS^*— Ffc* flsfc 30 
■WbfclM:B»jS*-l*»*3-— tf^y^l 0 8 (0 

^1 0 8*V-f^D3ytfa-^ (0*-£-f) ^tftfJt) 

LTV*. 40 
[0 0 8 9] *fc, -S«fH8W±«^«B*ffifflL.*t^ 
Hffijm£{rFS#*£9KS£LT*5V>T*> 
*i">. ®ffijS?fi^ST^*«tc(i, (08) tc^-r^fl" 

gP8 2coffiffl^ / >*<-rn^<fcv\ cnti&ft^i 1 

c ©frJP v-f * a ^ ^ ^ * ~ * © 9 4 v- ESS^fiJffl 
ij\ &L<tfM3tt3<fc?fc*i§Jj!cLT*i<fc<J:v\ 50 
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[0090] (01) 0*SSWttW3ttS 1 4 Opii!Bfc« 

JjSctcRg^-f 3 t>©T*tt* < , (012) iCTTst*. 5 fc* 
mil 40frfi£H^?l l£IEtLTfc<fc</\> £© 
HUi (Bl 2)-©l 1 a & 1 1 d£©Hft©«fc3fc % 5 
WcSftfc l 4 ®K*tIitcf£*H*? l 1 ^BBB-T £ i: <t 

[009 1] (012) ©8&£T*ti, l l #8 

9f*»t&*VEV*^»*Rl 4©fi#i8fct4A/'4* 

(A/47V/W0 1 2 i awoite>ft-cvs 0 $ 

fc, A/4S12 l©XSfctt£Jfflt5 1 b«tL 
<«EfiSttTV*. COA/4©At^i?l 1 
tffg£f3±i£S (nm) L < (i$ifi4><Lrtfc§ (n 
m) T'feSo fck*.^ A = 5 5 0nmT'$5 o Lfctf 

0 T A / 4 £ (i A © 1 / 4 CDtiEfflM^W-r § 7 -f ;Wv& 

[0 0 9 2] A/4S1 2 I IZ KM LtcmtS.Mm 5 1 
bT'EI>fSn, St? A/ 4 fill 2 l^P»tlil*LT«^« 

1 4fcAWr*. £©RA»ft©ffi«tt9 0« (DE 
G. ) BUSTS. OgD, Pffl3ttttSfli«fc, Sl^tt 

[0093] *%ffl<Dmm&w<DwimicMyttt<Dm7fi 
fi3to**ffiffl , r*o (012) ©*5K0iJt*iHi*K* 

■^5A/4Sl 2 1 ?rBEB"rsci:{c<J:!?> «tiv^;P 

2 l^Sig-r5{i) , 6^<DfiJ^^<^?.o Lfc^-p 

[0094] «te»Wr*tf, (04 2) 

(045) K^-rjc^afi^e-A^^uy^ (wa, 
pbs fcufcso 432^, fg^^? 1 1 ©^mwstcge 

ILTfed:V\ #)t«l 4(C(±P{13 I 6feb<{iS{i^cO 
-*©ffl3foa#©#tfA»U ?5.JCA/4«12 1© 

[0 0 9 5] *fc, (0 6 2) (D£olCffil$.?mmm 

m®mi*.<®fcfa±?z. p b s 4 3 2 imytwi 1 4 it. 

So P B S 4 3 2©HEfct#Bfc*? 1 1 k LT©Sfe 
L EDA^t)Wte.nTV^o PBS 4 3 2«, 

ytmm6 2 1 ^(cttstitii 1 stfm&t* l < tisas 

[0 0 9 6] %3t^kLT©efeLED (light emit 
ting diode) 1 1 liBffifb^ (ft) G a NISWfeL E 
D oyf- y ~?$HM\z Y A G (^^ h V 7 A • 7;b^-^i* 
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* 0 zvm. tt^m^x^ m) t>\ z n s e «m«tt 

»ttfca6LED«rBB»t^S. ft*, 
TefeLED(C[S^-r^fc©T*«ft<, fcfc*tf7-r- 
;b j.. > _y > /c /+; Kca^S7r:f 5±l^{i> R. G, 
Bfflt<DL E D£ 1 ■Q^OSfcttfflSfflV^tltf * 
fc, R, G. BOL ED*ffiJU&*WiM*lfcK«U 
£©30©L E Dft«3V < *>l^>**^HW** T:7 ''' 

if£l*, LED ©Jtai«*«SKJta:»«*E*'*'* c 

(05 9) K^-r*5ftia«K7-f;i/ 

[0 0 9 7] 1 8 tM/*/m** 

;l/ xfuy^'ja-^®^. 7/1/3— )l, 7k, 7 

x'y-mm. rtvMK*. x#*f«». fjav 

8 5ttLEDl l D*<*#*1 4 

cax-rsfciftofe©^**' 1 8 5©B»r* 
tii. 3 8J-x±i. 5 5&rf<ommunx^ramtA, 

[0098] 66LED11 fcttfttrBjWBftb^-T 
V\, ^OttJKfcl/CaflBSttl 8 5K^Bt«HBl*«blrt- 
SCttt, fiee,^©»IMfc»*tf**o JSf*JK«fc 

SiJ©8»!jai:tiT i &£VHi, WtitT i ©«&$*£garaf 
fcWi, #*5£#l 8 5®S«fs|s*Sft** 

[0 0 9 9] (06 2) fCj5Vf<fc?fc, ftftMfrl 1* 
&ttfttenfc# l81attPBS 4 3 2©ft#KE4 3 
4T?PflKtt*fc«Sffl3t^S«Sn* (E»#l 8 1 
b) o 8 1 bte»ftffil 4EA*f1~3o — 7?, 

ft#8IE4 3 4%M&lsfrftl 8 1cliA/4fil2l 

ft&tlZo LfctfoT, 1 cTE»tft«l 8 

1 d ttJtt»»l 4 3 4 T'Eftf S„ ft^Slffii 4 3 4 T?R 

IttLtcmt. A/4«l 2 1 bi3«ttfRWil5 1 dT'S 

tfOI3tt«lft«ti*. *•©£&, Efcfft 1 8 1 e ItKftffi. 

H4 3 4%IiiiL"C3i#&KAIff So C©RI<f)fc 1 8 
1 elZytftMM4 3 4*a»$"*. A/44E 1 2 

l b ©*^0tcffir>-H2 2«:SBBtr> ^SL^-ti: 

r% ft#g|Jl4 3 4?RI#UWtt 18 1b fcOBttjS^ 

[0 10 0] (0 6 3) ©<£ o icMrffcttili^ 2 

fcftl 8 1 a«, -£©ffl*M#tt##«H4 3 4t'g 
W^n (SlifJtl 8 1b), «ft«l 4(CAItf£o - 
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lis 3 ttftffl&4 3 4£iI>®Ucftl 8 1 c(i$7-4 3 
5tfS»«*U A/2«4 3 6Tfi3t«flHSn* 06 1 
8 1 e) e UctfoT, %1 8 1 etl 8 1 bfctifift 

[0 1 0 1] W± (06 2) (06 3) ©«$£ (01 
2) fcfc«fcD* Zblcfflim 

JIMttMLtr*. 

[0 10 2] ft*, (0 6 3) t§©*ff#£fliV^i§£, 
1 4 rt©ffi3t73fl](4*3oT^*fc*, (0 1 
10 2) fc*^TA/4«l 2 l£fcO©*VT5a*8i5 1 

[0 10 3] tt±0«S«tt»3WR 1 4HlftK«*E» 

« cm, ajt«i 5) **rrs*wrcfc-afctf, en 

EPS5£-fi>t>©T'(ift< (01 3) K/Kf <£?&C-&© 
#)fcEl 4£ffl^fcfe©T*&<fcV>o 
[0104] (0 1 3 ) fC*V>T, m^Wi 1 4 
LED7U-T1 2OTEH*fcl4»ja«nT^*o LED 
7W1 2ttLEDfg?*^LTJgfi8«nTV^. C 
© L E Dfft?li LED F5>f J: 0 j»fl"ttB*fi£SS 

C©#MtT*t>* (09) ©*p<£tt**WC 
tSo fcfcU (01 3) T?«E»R1 5tfftWci&, 

ft5o c©awfflK»iSi"*fc», (0 4) icTfi-tmm. 

F >y h 4 l /iiiEB (0 5) (C/r;-r <fc 5 fc 

SDttfil 4©^*SI5i:Ja21gI5fcT-(iRWP5 l feb<(i 
^S£ligl5«©tSa^Sft 6 -&^c 
[0 10 5] ft*, (0 1 3) E*V^T, L E D 1 1 ^ 

a»ffl©»K: LTjswrntf, (01) hw*ff>*y* 

30 7^fH 6©«BB»ffi*#lS^**. (^ 1 3 > 

T'lttB^ LTc i ^ L E D 1 1 ^rlH^S U ^ ©^S 

s^a^^/i/2 1 (DWz&TLffimtfflm* t o, 
(09) t^r^a^Jiffl^nfcf, 4©£*t© 

fc, LED7WT 1 2(iefeE(S^-r5fe©r*ttft<, 
R, G, B©LEDtf£5fc7Wtf£J&££*T.fcfc© 

■et,<kv>. Sfc «a©ra-fe©LED^ffli:LT$S 

fC^$nfc*>©T**.J:V>o *©ffc, Sfe©LED(C 

R, G, B©*7-7-c/l/^3b^An«nfct>©T-t><fc 

40 V\ ft*, L E D 1 1 , L E D7 W 1 2ti, «)tW 1 
4 i^{cgt*^5Ci:^T-t5c:i;{iH9*T*feft 

[0 10 6] W±©^^JT*(iafeL ED I 1 ^rffl^T 

2i)t« 1 4 ^r^-rs i: tfc^, cnKHirr * t©"P 
(*ft<, (014) Kjjvr*3fc#tt©at#«fc8ffl* 

^^-yh-^x («) ©/^'>u-x©^vy^ 
so i^o *©«&, ^*/w\5-f F9>^. /Noyy7>7** 



(12) 



21 



Iff («5) fcLTtxfc^o 

[0 10 7] (BU (a))ttl«BHl42*ffl 
l^fcKMMHT?**. 1 4 1 a t 1 4 1 b £14£S 

KjiSOT?**. (0 14 (b) ) iigftff 1 4 1*4* 
JBl*fc*!jS*l?**. fBfc*=Pl ltUT©«*5^ 
tt 1 4 1 a-»l 4 1 b-»141c-*141d->141a 
-»4:IH*jS*r«-&*o *fe 1 4 1 a. 14 1 bcDfflfc, 

14 1c, 1 4 1 d £©irafcSfcjMrStf*. *©fl& 10 
©£*T2>i£tLTl 4 1 ail 4 1 c©ffli:, 14 1b 
£ 1 4 1 d fcOfi-eSESfCjSffS^Tfe JW±©» 
«tt(BD (06) (012) (B13)©*««W 

[0 10 8] w±o^fttWti*Jtt* l 4©*lc383BI6? 
l i *EB*fctt»J*^fc*'*" p **- (01 5) °* 

Aii*3tfi 1 4 ©ansfcfBfctf? 1 1 *EBbfc*ja-e 

ft*5, (01 5 (b) ) (4 (01 5 (a) ) ©a 

a* 2re<o»i®0"c 5 &£° 

[0 10 9] U±.<D£?fc (014 (a) ) 20 
(0 8) <D£iT#i*8££-e**. fcfcU (01 4 
(a) ) tt2#We*9* (01 4 (b) ) fcUtfSU'C 

l 5*KgLT<^3*\ ft< i&i^o 
[0 110] Sfc, 1 4 1 fcffll^T (0 1 ) 

1-£?ftj£g73S©^^'i'b 1 6 
{4 (0 1 4) <$$ftU4*4:V\> 
[0111] ft** 1 4 1 & 

«S**HJU ^y^H 6©«fi*«r*.' $ 

rw*so»a*^* ci: *> ,T? **« ****** (0 

1) fc*l>T, 4c, 14 dofeB^sa-r^ 

^jv<*;l/2 l (0^-T) ©BfttfWi*^*^ «3t 
Si 4 c 1 4d£ffi©$#«4:9 i £>0J33<-t£o £© 
ililtiLEDl HC*^TfeWI«e*LED05»l6*3fc 40 

[0 112] *3HR 1 4 ©Hffilcti L E D 1 1 A-T 

«^3Wp*«nTv^. l e d 1 1 (* (0 1 e) tc^-r 

j.^ {c ^©Hlwc»j«*nfc«B 1 6 lEJ:9tt«* 
5 Sfc L E D 1 1 (Dm^nm 1 5 3 1 4 CD 

raic»itsftfctt'<*->' 1 5 2 

**tlT^*. m^^-^1 5 2 (4 A 1**^(4 A g 
W&SStU 4C0S®t0Sftf)li:LT i t^-r 

5 0 Jtofci), 1 4 ©Mno^Ecao, miit so 
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fcStfftV^SfcJBrtSnTV**. LEDllfcttC© 
«ffi/<*-> 15 2a (IE@) . 152b K * 

■r*ctfcJ:t)fflaaafifct>a**. 1 52 

[0 1 1 3] ft*, mm*z-y\ 5 2ttaniWR (i 

TO^F) T*«J*bTt>J:V\, CO«^t4 (01 5 
(b) ) fcjjVTJ:$fc:iH3telfil 4 0«iBfcKflt*>-h 1 
5*EB-T5o 

[0 114] ffltmi- 1 l ti^KUWW 15 1 ((0 1 
3) #!&) *ftl/C*}telfil 4'vft*A*J-fS<> C©ft 
&$tSiJ 1 5 1 «fc 9 Hftift? 1 1 ©ft-k^tf* 
i3-ft«£ff-5ci:tfT-#So ft*, (06 l) T-sfc 
H£LfdgfiSc*:IfflT'£5 C h(4«9 ST* fcftl/\, 

[0 115] «3HHRTtt9-f>zrJ:lc»*^ttWfc5>f 
>cTi:ejSfl'«-&*. (01 5) ©A©fBB©?g 

i i a tfisarr* fc, *fc b oxmoif&tmfr 1 

*HSiT?t5o 

[0 1 16] 1 4 ©3fctB»ffifcttl£«S'- h 2 2 

1 OjfiflH4ll*3WK< ft3©T?, (017) tc^-T <t 5 
tC)\Mg|53 lfcfcdW*. (03 1) ©*£•«> EHItt? 

3t«»»3 ltt»3ttKl 4±KHtt»**V-»tt'> 
- h 2 2±fC^-T5o b 2 2 g*Kl*tt»^ffl* 
tfe^tfe*^. * fc3tJt*^- b 2 2 ±t S 6 fc«* 

[0 1 17] S/-h2 2<D) 1 daj«®li:ti^UXi*^-b 

tf*V\ ft*, (02) fcWttCfJtfil 4Cl»yj 

t K H *) , «^fi 14*6 ©Wtttt©i§lftte < ft 
0» i©^H#%K»«<b"r*J:fc*-p 

[oi is] mm&m 1 e*»6oJt©iBrtitt*ifc< 

«^/<*;l/0«**«W*{b*-&*^rfti LT, (0 1 
8) fc^f<fc"5^ ^^nl/^XTW (v-<^Pb 
yXS/-h) 18 3MV»*AStWSSh*« 
[0 119] ^*ni/yX7W 1 8 3{4J§^Wft® 
ST^flJ*^-TS4:5fc, »/J^ftP3fl (v-r^nl^yX 
1 8 6) ^JBfiRSnTV*. V^^DUyXl 8 6f4B 

p>Ti 8 3©«iSt4¥ii«fcft5o Sfc, ti»n> 
(tt) W^li'Ja- (ft) ©i9fcx^>-/^«5*ffl 

*«lrttLTiatff«?ft2tf**- cne»t>, ft©$ii 
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fctfTfTS. $fc» v^^DU>X7W 1 8 3 ti^Hg 
S/-h*E®T*c **^tt, 71/^iral-f 

[0 12 0] ft*, ^?-r^nuyX7U"f' l 8 3<DSffi 
fcfi, SfcfJlfcSV^ijIftlil 8 4WJSSntl>4. 
c (oWtm l 8 4 * n l^X l 8 6 ©fHfC±£u& 

aa§*f £-r*fcWT© (»7) ©*ft=«r»8s«*nif 

[0 12 1] 

[«7] (2 ♦ f) /3£f< (4 • f) /3 
S&fc#SL<tt, «TO GR8) 

[0 12 2] 

[&8] (3 • f) /4£f ^ (5 • f) /4 
(01 9 (a) ) tt^^nl/yX7U-f 1 8 3£gffi 
frt>mzMtimT*ibK) > (01 9 Cb) ) «WB^6* 

fc«$0T*&5 o a*. 8 4immmsi e© 

a®{cjg$LTt>J:^o 20 
[0 12 3] V'f^nl/yXl 8 6fc&j^*^2 lRB 

e-Xl 8 2 ( (01 
8) #f£) **Ol47r-f/<-«0^-**»*tT 

*<o 

[0 12 4] j^©J:3fc*rtr*cfceJ:»>IHi»Wi 

1 6frt><Dftl 8 1 (iVl'^DUyXl 8 Gm<DftmK 

«fc 9«mrSrt4<afti^3 c 

[0 12 5] ft*, ^?nl^yX7W 18 3(i (0 

2 0) fC^-T.kat^U-H^^l'U^X (fr*ercg 

[0 12 6]£fc, (02 1) iCT^t^otC^^^Uly 
yX7W 1 8 3©«BfcS*tt«&*W4, «f*SI*» 

i: k * o , mmmm 1 6 ow^ssc a s 

[0 12 7] fc/cU V-^nl^Xl 8 6(D&fS.Vv 
[0 12 8] tTUKOvrtiS^^-'l'OliSllf'yf- 

^-rstTPo^y^p** ®9) T*se.t> 

[0129] 

[®9] 'l/P-n/P«-l/P' 
«*«7l/lfv^jWi'>4:**©'*, (Ifcl 0) £>£t 

[0 130] 

C^St 1 0] Pr/P< = 2/ (2 n+ 1) 50 
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n tf*SV^8H*7U0£3l£tf'Jv£ < ft3„ Lfctfo 
T, (« 1 0) %?Sfc-f<k 5 fcPr/Pd 
l\, (R10) T-#i6 Btlfe (ftSLfc) ffi©8 0%W 
±1 2O%0«B?fc*tflSffl±+# , C&*. £-f, n 

[0 1 3 1] ft*, ^KOR^SS&KflaS-TSKB: 
v^^pU^X7 u-f i 8 3 fcSjj*/<*>;i/2 i HlciJca 

[0132] (022) tt*«W©^ft«©Bilill«Dfc 
&(D»i®0T*&S o /Vy*9-fh 1 6&LT*3feKl 4 

714 1 *»5>©)tt**3fc« 1 4 ©«j*T?fi»K€»-r 
So 1 83tt (01 8) T*Ifi^LfcJ:^*v-r^Plxy- 
X7P-T 1 8 3T*ife5o T>T*nUyX7W 1 8 3© 
3ttWWSitcfcJ:t7U*ffi»r*feii)» *n 
U^Xl 8 6fcJ:*||IHWft«lt»*fl!»8ft«««'r* 
rctb<DytW&i'— F2 2tfBB£tlTlrS6. aJj^*>l' 
2 ltta/rOfcOfcffll^SCfctfT?**. (09) T*9t 

wtfc i a eim**^*?^ sb#&, ocb^-f 

^SWiAntf^t^SilftlTNt-F, KiiSVftA 

ft*-F. ECBt-K, TNK**-F. STNM 

[0 13 3] WT, *«W©*ii^*>M3.fctf, #fSB 

% 0 (H2 3) tt*SMB©«w/<*>MBJ:tf«355»e«© 

[0 13 4] #ft£MK2 3 5£ttftffiWi2 3 4*ftgjA 
SftTVSo ft*, ttft««2 3 4ttBAHflU!T^JWH 
fgLfc, I P S (In Plane Switching) K©*&(4 

[0 13 5] -j5n 7WIS2 3 IfcttX'fyfyy 
(0^-a-f) fcLTOWih5y^*H*fctT 

(ommnm2 3 2, ifii2 3 3f««nTi/^. 

[0 13 6] *ffR]gffi2 3 5fc7U^Sffi2 3 1 F^CiS 
B B B /f£J3ltf#£-eSc KM 2 3 6£LT, TNttft. S 

[0 137] PDl^fiiLTii^f'/'y^ 

x*>?7-<< v tmgk. U7>7 U v *rWti&B* V < , 

[o i 3 8] ft*, jfeteUKteiwwwo^*, aur* 



(14) 

25 

?U;l/*U3V-£^t3k©*W£bV\, (pT**>7 

« p d^b b b m 2 3 6 zmvzs mmm^.m<iif 

[0 1 4 0] SEfc, BuI2fR B B B W«, HHMMlWiutf 
1. 4 9*6 1. 5 40tOW5CfcRO$L 
<] fpT't, «3tB#f*no*«l. 5 0*61. 5 3© 
fefltfflMCktfCCiU^. £fc, JSHr*6AnS< 
0 201X±0. 3 0WTOt»O*ffl^*Ct*W* b 
no. An^*<«^ B3tttt*W<ft 

*\ »ai«tt«Mtt < * o , *+#t& 20 

[0 14 1] ^©Cfc*«fctfttW©8**5» PD ^ 
*©«**W©«*»»^ bt\ f»$n.^ 1 . 
50*61. 53. *0, An*0. 2 0O±0. 30 

[0 14 2] C(0J:5a«»T»**/^-fc^**' 
jl^UU-K ^y^ij3-*K7i"JW 30 

-;l/^7* U b- K H 'J T'p eby^'J 3-/1^7* 
i;u-K ^ijx^lxy^'J3-;l/^7^UU-b. h 

,j j.-;P7^ ij h«4tf*tf 6tlS. 
[0 14 3] *iJ;fv-fcb<«:7V#Uv-i;bT 

[0 14 4] Sfc* l*«aWKff5JftK«*IMW( 
£fflV>T*>&<. C©0Ui:br, 2-KFO*S/-2- 40 
tl-fr- l -7x-/^D^y- 1 (*>w#m 

r^a7i 1 7 3j ) , l- (4— rv^oe/i/7 
-2-tFo*->-2-^f;^y-i- 
*y (tfrtftm r^D*a7 l l l 6 j ) , 1-tTF 

m W^a7 1 8 4J ) , 
(^tf^-ttSi ^M*a76 5 1 J ) 

5*1*. *©fl&*cft*a#fcbTaa#iMfc 

[0 14 5] 413, «MI*lfi*Wtbfcl«Offl«f*n, 50 
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{C-T5 6 1b b b12 3 efcWJWfflta^ttfclSfcttffl^? 

*-7?l^]KElRlb, &1H/I2 3 6©JB#r^ 
tfn.fc&So bfc*oT, }& B B B Jl2.3 6©®#T^n.i: 
1§}BI©/SfiT*np £-&U SfciUJf 2 3 6ti3ftS5&Kai 
i;&S 0 Hffi*n»i:n.£©ailtf*tv^ttlWi2 3 
6fc«ff*9ttnbTfc££fcilMia2 3 6*"jgfPM*l£i: 
&61\ *jS»SttffiTr*o Sffr^n, i: n. £©Jg#r 

bv\ 

[0 14 6] P Df&fIJi 2 3 6 t©ISP09J^«C 
CTtt«6bT^ftV*» -»Ctt4 0fi«%~9 5fi 
i%W<t<, #£b<tt6 0M%~9 0S«%g 
S*«fct,\, 4 oMfcttT*******©!*^* 
<, M1^LV\ Sfc9 5«*%JJU:fc*Sfc 

s#Ffc«sff±T 2 ji Kmmt smtfib £ o ** 

[0 14 7] P DlKS<07»c»«?aE* (Ha^f) ©¥3 

i^TLgti, 0. 5/iml-X±3. 0|im«Tfr5di:tf 
»*b^« fpT*^ 0. 8/imJ->Lhl. 6(tmttT4W 
£bi\> PDifcHa^^M-^ l tfOTf 5#*5I&§ 
(fcfcfctf, Btt) ©*£«*£<» 

Rft) ©**«*# TkSttlfcB©^*^ 
gfcb<ii#U v- • *>y hy-^^^TLg^^V' 1 

[0 14 8] ^^O^IiSSO^^feltS^^it^ 

ita^b<(i-b^5>y^ (^ygf/^u^^) tpt^ 

OS*1Sat«. fl!lfc«fBI¥6-2 0 8 1 2 6^4»B, 
W6-2 02 0 8 5tm #HH¥6-3 4 7 8 1 
8^S, ^¥6-2 5 06 00, ftffl¥5-2 8 4 
5 4 2. W8-1 7 9 3 2 0KBB^nTV>S<fca 

JP4-5 4 3 9 0^^©<fc^{Cf$ B 3 B g|5i:^';-7-gl5i: 

WT5t»<Ds ^¥3-5 2 8 4 3^«!<0<J; 9 {CfS^ 
«»^*^-b;l/«©iRSji»K:i*X«nTv^«)© (N 
CAP) fcSfro ^6tctts «ft*fctt«HB«4'K-6 

#MJp6-3 4 7 7 6 5^^fea6So Cft6fcPD& 

?mz-$%-£-&rci><Dt> pd^bIT'^So *fc, ^bm® 



(15) 

27 

©fcP D?&IbT*&3o ££>^ $ B B B /1B-J1T*B&< 2 
[0 1 4 9] PD«*fctt^8Wtf»tfiJ*# 

[0150] PDjsftKife^T, &wmcimn,ffi<D¥ 

i:fc«J:DT-V Oftatttl-aiinWE) Wtt*«Jlft*. 
a©W*#S*\ >g>I#Si:&9> ^(^2^6? 

So 

[0151] Hjwt^© 3 P^tt : ?£*2*sft5"es 

[0 15 2] T***JBV*T/<*>Mc*fl*&IMtT* 
c tic J: 0, ffiH©SP^cf fctc&S^B^^©^*? 
fcfc*fttt©J!M*^*S*&**C l$M 

. gtt*#<*?K ^v»fc'J^<**o *j8««SOSfc 

mW±2. 0/im«T<OSeH*Ui/\ £e>fc£?3; L< B 
0. 7 /i m&L± 1 . 5 mWTO!EH«'a«I , e*So 

[0153] mm<D®ftzt&2>Mt>^>w&ft££ 30 

CD^^S^Sti^n^nO. 1~0. Sfimg&SJcd 

[0 15 4] PD$ B B Bjf©J&fcSi££LTB, 2&©S 
^*pffaA t b < BSSSA U ffi*M8©JB»S fc«iD 

[0 15 5] SSO±lcB^}S«*n-;l/^*- 
yi— -fi> $B s B jj!i#£Sfe&u £rfc& 
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[0 15 6] *©fl!u *5fflBO«MKV<*>W)3a»l 

jib i «no)iaaawifci»e«n* < , p d 
m&m t t mikm&%Mmmw.mM,m* t©a»© 

*'HaaM* , «J«Sti«fe©Tt.J:V\ SB l o 
i£ B B B Jf fcSg 2 ©HUMWBfcjff^^ME** v^»7 -i" 

?n3t>©?&£i\> 

[o i 5 7] £*5, xmm-vitt&SM 2 3 6 bp 
*kmk 3iBi«® B B B a. k®s§s&hb. 3uxf'j 

[0 15 8] WM2 3 6 ©HJPB 3 /i mfcLt 1 2 (ira 
JMT©«Htf t < , £ £>UlB 5 /i mttl 1 0 m« 

h^xh^tn-r, MKm^£HsmEmw>*fit>wm 

[0 15 9] J&H/I2 3 eaJMMMfcLTtt, *fe© 
^fvxe-X*fcBSfe©^X7r^M-, &L< 

b, m&<D®mv-xzrcim&<D®myT'{rt-itm 

t^-b, $mizmiwmw<, fro, ®«©fc*6 
stAJi 236 teftflj-r sffljw^ft < T-rty©-z?»s L 

[0 16 0] Hfflttffi2 3 2 2:%AJ|2 3 6Fb1^J;D*^ 
B B B jl 2 3 6 £Kfam®2 3 4 R|(C»f6IWK2 5 6^fi)c 

((025) w o *&*iSi2 5 

6 i: LTBT NfS B ia^^^fCfflV^6tl§# , J-f' 5 
K^F©E[fo)l, ^UUr-^a-^ (P VA) ^© 
S i 0 2% SiNx, T a* O»5©&tttttf0!l 
^s^nSo ff * L < B, «B«tt«©«jS^6# U F 

[0 16 1] Wmz 5 3 6t«S2 3 2 

ttf«l(i1-*©*l»± , r*J!!l*t»**o HulEit6^2 5 

6^ss/i43<}:t>'^ffiiii isxommtrcto 

[0 16 2] Sfc, «SlWi**J«"rntf, «AA2 3 6 

B#i*o«ffi2 34; iiiitt®2 3 2±icG®m%w>&m 

«a©S5Mltt* U 5 F J: 0 «. P V A ©77*^»T*fe 
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[0 16 3] cntttfy-fSFiOfcPVAOStflMl 

PVA©3&ttfia*W3WIS"ft*«lfilt* 

*t°0 16 4] afc\ tiWKMt^, *® 
Mff«0. 02^imJ^±0. 1 fimOKH* t »*b<> 10 
£P>fctiO. 03^mJ-X±0. 0 8 \i mWT^S t 

[0 16 5] »&2 3 5. 2 3 1 
£(D7 ^ ;I/ OT? t» <fc V\ 

[0 1 6 6] *9-7^>P*2 3 7«4*5^>. 20 

»*7-7>f;^T«tTtJ:^ (§§S##^-7^ 

fcffffSL'A. oSD, l $fc(i2fe*S§* 
fl^JMIfr 6***9-7 -f-rt^fcrtU fl&Ofefc© 

[0 16 7] 2 1 3^^«4:»t*BSK«K» 30 

I95±IS2 3 9 (A I R3-h) tfSSStlSo A I R3- 

[0 16 8] v^a-hOl^ttUfc^S-fA 

(A1 ? 0,) £#^lW§ii*tfnd = A/4 > -7>3X7 
(ZrO.) tndi-i/2, 7»flrejr*ffA 40 

(MgFO ^nd, = A/4ilLT^n. »*t, 
A£LT520nm&b< (i^©^©*! t LTJl^fi 

Va-h©«^i-^>U3> (S i 
0) *3t*WfflWndi = A/4fc7v{t^^*S/fi* 

(MgFO £nd. = A/4, fclXttSfbYvhU* 
/j, (Y,00 fc7 > yffc'^*5 < ">2» (MgFO %nd, 
= \/Affl5LTtem*o S i OttHfettUcRWW* 
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[0 16 9] HXtt&2 3 2£I T09O2«ll^ 
ft*, li^«®2 3 2^S*fSi:'r5fc*fi:ti 
4flH»J836i»5>&*Eit«B*aiBK7;V5- , !'i* (A 

1) TfcSVHiSg (Ag) "WMl**. 35fc, 7'D-b7 > 
±©KSfr5>T l**«f^««TAg*H©R«il*» 

^t^o a*>\ s«so»^«ia*«*2 3 2tt, si* 

(*^JMK»»6a*EI*ili:tTtJ:v\ £©*£■»«« 

i t ofr^asm^flMt-s,, 

[0 17 0] if^m<^Wrst^%)V<Dm^MM2 3 2K14 

3„ T N ««'JMaflO*E« « o . 

3/xmJ-X±i. 5/imJ^TK-rSo c©8SBfl-7££:<Ift 

«ptt*«< a*. *fc«/Naflttj&R*afc&a*K*« 

[0 17 1] ?&£©£&£ LTli, Hiiti:ai>i?Pf$K£ 

jijtsisfcttiiaiiiiKioiR^aflawfJBrt-rso *fc 

BKfSo c©M*fc«ia»fc:H*«tt2 3 2 I T 

u %<D±.immnm2 3 2%E*j&f&?z 0 i^±©<fc 

[0 17 2] H^«®2 3 2tfjgiI§y©*§-&T'& 

oTt>, I TOJS*WaT«JilU fm*B&~?5Z£ 

[0173] x-ryf-^y^i^h^y^T.^ (T 

FT) ©AS, »«^*-K (TFDK 'J^W* 

-h\ MlM*©2*y*F, &3Wi/sy**y7\ 

(palc) ©<fc^at©*<ttf)t»^*^^ ««. 
«f § t « x-f y ^ > ^prtga«ii%^-ro 

[0 17 4] $fc, ±fcbT*58WOaa^^^2 Hi 
K ^0SS t @i^©X-i' -y f- > yiH 6 *!** ^^fiK t 

©fa, iss^ y s/ y 3 y&ffi& s y 3 y 7xms 

tc{ii^. <S>-53A/> 7*;l/7rxs/y3>a^<*^ 
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[0 1 7 5] V-XOT«2 3 3*5<fctfy-m*f*iS 

it mam 2 3 6 © jt««*«fc *) m^mn&m 2 3 8 
mmm 2 3 8 e «t o 2 3 2 1 v-*ffi#» 2 

cs in,) > mitzsv^v (S 10.) , 

*yen-f-;P7/V3-* (PVAK ^f-X 7* 
[0 17 6] ffiH#l2 3 8fctt*-#:/*©#!ftiK 10 

[0 17 7] (0 2 3) tt**/**^ 1 <DH**^j8jS 
SOJjfr&^bTV*. V^^P^Xl 8 6©^$^ 
•yf ^112 3 2©^^^^ 1 M 1 mt**., 

s-e&stf, aaiMXtf 1 0 0 fimaTfc/hs^iM- 
[0178] (023) vnmmvitwm i8 4«i 

[0 17 9] gftBU 8 4©HJP»1 8 7£«, *5- 

fc*7-7-f^2 3 7R^fei:U *7-7-/;^ 
2 3 7G*»fefcU *7-7^;^2 3 7 B*ffei: 

fig («fc£) LTt>J:V>o 
[0 18 0] COi^tWlSTfi:*^-?^/^ 30 

;l,*2 3 7 R*jIil**M**fe# 4: *^ v^Db 

yxi8 6T-*^n, tit, *fffl<Dytti*vTmx 

®BS2 3 2 a*mm*Zo -13. *7-7^2 3 7 
G*MLfc*»ltffT?*t>» v^nU>Xl8 6T' 
*#SnTB*«*2 3 2 b*BBIJIiU *7-7^;^ 

2 3 7 B^iiJitfc^iWfe^T-feO, 2 3 2 

[0 18 1] tt±0*5KlWW"W** ab5^*^2 1 

[0 18 2] (02 3) OHafiffll"Ptt*9-7^;U*2 

3 7 ttUBPSB 1 8 7 <£> t < Z<Di5.WcBJ&? % £ L 

8 6S***9-7^;^2 3 7 R. 2 3 7G, 237 
a**&{C#fet»t<«, 

KU v^aUyXl 8 6b«r«feK«fefcL<«4» 

^©j&fcaas***^**- v-r^pp> 50 
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XI 8 6 c£*fet£i*fe&< Ltt«fi#©*«8»£'£ 
HfcHMifc:*jR'<*;l/2 1A&5W4, ^mKfs-y-7 

[0 18 3] J5:43, (0 2 3) ©HM>J-?ti# 7— 7-f 
2 3 7 14. ». *0fe3fc©H*&fcbfc*ft C 

nfcRj£1** £©"?&*<» ->7y, -fxn-, -r-tfy 

©7?{4fc<, *i:«©2feT-*><fc<, S&fctt, 

6fr603ttO^IS*aiE-rS*ftt>b<»- 

[0 18 4] SfcHPffl 8 7fc*Wi*©ifftt*>L< 
{4, /W^v-i'M BO^aWffitlHlSfSftRi&SvSilil 

[0 18 5] ftfc. *«W©*WWK:*l/''TV-l'^oU 
y X 1 8 6 14 v-T * P 1^X7 W 1 8 3 ©fr® lC(Dfr 

*>(DTH4ft<U 7W1 8 3©®ffifcfl£jj!cLTt> J:l/\, 
£fc> V-f^nU>Xl 8 6f4SSV^;V2 l©a®& 
S^ttAWK, SWteRi 4©affifc*V'»ttrt»KfiSBB 
$t>L<t4BEBLT ) £><U\, 
[0 18 6] (02 3) OnffimTi&ma® I 8 7(4» 
Jfcfil 4®K^SLfcfcLfc#cnfc:l®^St>©T-l4 
;5:< x (02 4) (C/Tt4?K^^nUyX7Wl 



8 3©MBfc»JSl/Cfc*V 



124) ©Ji-a-i4v-r 



^nu-yXi 8 6<D^i:Mi 8 7©+&fc*#6£ 

««iatt©fticgsrt"***#Pi: LTfa©^5^etc 

[0187] (023) ©^S6^JT-{41i^«® 2 3 2 (4 

i t omx'&i&Ltcimmt Lxm^rctt. tram 

[0 18 8] (02 5) t4aHttfiB2 3 2tfE*BW>* 

^©HSE«?"J^^-r0T*^5o Sfc, km®^©— spt^^a 
Pgp2 5 2?:WLTt>5o Cl©r»8Pa5 2 5 2 «fc K>>^)> 5 

=,j\>\ 6frt><ommKu m®m£Lxt>m^%z 

£4>T-£5o ftimikmz 3 6A^PD^ B s B ©«^4)t^ 
WfCflBtttJtmS-Pfe*. *©fc«>, /J>^S:^Pa52 5 
2T-t+^®^ ; &^^-*5di:*^*^» 

v*m^?t*>Mt*EJtt&z 5 i x-fcrnzitz 

§o *7-7^M2 3 7(4H^«^2 3 2©T^tC« 
l£LXt>£l<\ fc£z.imW$&2 5 3**7-7 -dl* 

[0 18 9]%43, (@2 5) T'fi*7-7-fM2 3 
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7ltWf^^2 1 <DftmcB!£LT^5t>\ 
ttetfZ (0 2 3) ^1"<fc?£, *7-7-fM2 3 

[0190] mm2 5 1 imm&7)is.-vi* (a 
«2 3 1 fcoffiattfci^s^sfcw&stfefc*^ 

1-$y (Ti) , ^aA (Cu) &ifco}tgc<D£/l*m 

[0 l 9 l ] SWfli 2 5 l CDUffilCte S i Qz , S i N 10 
x %Z<Dmmm 2 5 3^0. l M m«± I M mUlTOH 
jp-ef^nTl^o £<0*ftliJl2 5 3±fc I T0fr?> 
££1^11812 3 2#JBM£ttTt^ 0 CCOiS^*8i2 
3214 (H 25 (b)) tcS-r«fc5KX^'yf->^}lf? 
2 7 1 £LT<DT F T<OKW>*?fcffitt*^f^ 

[0 19 2] -7a, S*f^2 5 l-tt«a**fcbTt»« 
HfS 0 £1*112 5 1 «#il®KD*fit£4 

z<D#mi&®<ontiLtit-mmciittfon®2 3 20 
[0193] tfc mm®2 5 1 ttnp»2 5 zm 

[0 1 9 4] 4*5, SW^2 5 1 fcSlrWMUHHt 
- 7 = 5-«CtTt>J:^. C©«^tt, Hin»2 5 2 

[0195] tfc sw^2 5 1 &%\,Hmmmmz& 

XtffCkOJgAU JtWMW*. fcL<fcHM2l3$ 
[0 19 6] Sfc, glllfflSO^tfe^ 



ttBfl 2001-92370 
34 

[0 1 9 7] 4*3, R*f«®2 5 1K^2 5 2*»I«+ 
5*Sfi&{4, 7X2 5 2tt^ftft©****r**>©-Ctt 
4<, Jt23§14«rWrS«©7XT-fe<!:v\ yt<DK£i*% 
8»tt**rrsfcv^ IT04 

MSJOftU 1»lB&Ji*K*iy*^bT7X2 5 2% 
JgfiK-TSo T0WX2 5 2fr&«7*y*9-f h*» 

fc, ITOk&JB»il«x 9]inStlfc«EK«tt)«ll2 

[0 19 8] cmo«ia«:«t 0HiR«S2 3 2 
2 5 1 £««i:LT**&«2 7 3 W»««tl*. bfc 
tfot, KW§i2 5 l ti®m%RS*S^f H 

[0 19 9] (02 5 (b) ) It (02 5 (a) ) <Dm 

mm^mx^o earns 2 3 2 £*tfatt8i2 3 imc 
■X«ff2:KaM2 5 1 t*^*§» (^fyt) fc* 

[0 2 0 0] 4*, T F T 2 7 1 (i, »»^*— F 
(TFD) &3W4, /\y^jr»Ott©^-f V^-^y* 

SfcTFTliLDD (n-, K-ey^, Kl^V) * 
[0 2 0 1] 4*, dCOi^tC EW#£T? 

[0 2 0 2] 443, ¥a»ti#©l?MMijj*««lCfc^ 

a^/^;i/2 l^s^-F-efigffl-rsfc^t, s 
jE*«ft«-e:* (i&njifcffiKrr^Sff (v) -tsuji 

2jg (t) #14£g4e>-££) Ci:tiW^jT-feS 0 ffiA 
[0 2 0 3] -«SW{cSiS«^T'^-r5i:^«Bu73^ 

ttffi*^2 vT*ntfi. 8 v4Hfc-rs 0 a»fcfi'6±^ 

0«ffiJ-X±{c^-Si:{i> 2. 5V4iftcL, i&fl/l23 

6 o«ai«by* u«t t fc#**«*eab5 l t v 
[0204] Ewsa-pspjffl-r*t*tt«^FttSLi:S(Wrtt 

B B B ^©4^±^0ttffW±^-ri>) o c<D^]t)#^{i^ 
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% tr*) o 

[0205] v^nt-*** *aiWMiaKv<*^*a 

i@40 $jH4£g{t;2r-e3fct/^©tf, *£W©&fBWJi 
[0 2 0 6] V-Tl$e©WD8*tti8»RtifflR0M 10 
tEfi^ROMf- :W?£SW* (ROM7FPX«: 
A,, COR OM7 HWOWOSU^y b©* 

T*ffl v «> & s 38**© £ * «S'J© r o m h X 

-7) zmtZ&Z Z ££>W£ U\= 20 
[0 2 0 7] nyru-foygmi.. fl#ft£©B«* 

[0 2 0 8] *fc, «SK#©fl«fcL<ttflB©ffi11** 

tcuTtxfe^. sfc *#©»**£#&«»*«*« 30 

[0 2 0 9] c ft &©*)£«>* *jv<*;1/2 l £ASff 

[0 2 10] flftfcg©^**;^*;!/©^*^* 
[0 2 1 1] ^y^^h^^tiS/jV^l/ 

[0212] P DttAtt 2 3 6 lz LT 

UKUi^Jft-rscfcKJ:?)* «*/<*;l/©«»ft*l£ 50 
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<> tit. a*3yh5Xh*K<T*«. oStK % 
[0213] smsttiv 02 3 6?m?ZT 

[0214] $f=, ««a»«4H«:^Kiae-r*«»© 

Lfc < U\, i*i§*35li 5 W± l 0 &TF<Dtt 

[0215] cnp>©^fyv*-^{cwr5*^ti (0 
4 1) teZK^twrnm, (057) «t^-ra«s! 

T*$ 5 c t (i« 5 * T- & a^o 
[0 2 16] SW612 5 l©HfiQgB2 5 2ti (0 2 6 
(a) ) iCTTsfZ olcM^Z 3 2 ©tp*§i5t^-r 5 
ft!!, (02 6 (b) ) ©«fe9(c^jaa5^^UTt>cl: 
V\, Sfc (H2 6 (c) ) ©«fcpt7.h^-rytlc{CJgfi!c 
LTtxfeV^. *©ffi, RJgK«J*bfcD, iS^2 3 2© 

©-T^$^PgP2 5 2 t 

[0 2 17] (02 5) ©«S^^*^2 1 ©Sffilc (0 
2 3) KSt^j'Ol/yXTW 1 8 3**EB-rti 
fcf, KJg(R]14©^^M B B B S 2 3 6 (cAM^^r?. C fc#T 
cftii, W^aP^Xi 8 6©ffffl-eiMjliaitt 
©3t*584S*TV % *©"PJb«jV, (0 2 7)^^* 
h l 6 &^/^;l/2 1 HK—£©Elt. 

tta-rct-pfcugiTffs. 

[0 2 18] /^-y^v-f h 1 6©^®tC{±S#*fli 1 8 4 
*W**tU *©KftH 1 8 4 ©-gi5{cFJPgP 18 76' 
fcttSftTl^So 2 5 5ti^— 9"S 

[0 2 19] 7.^— 9"S«2 5 5©FJPSP2 5 7 ii.. /< 
•y^v-r h©PPSP 1 8 7 £-&£-£T^.5o X^— 9" 
©F^PSP 2 5 7 ©ifiSfe 1/ < (i, ^©^^ d (gf]Pg& 
2 5 7AM^^©^) (i, /^v*9^h*»6*w/<* 
;l/2 1 $T-©8§glt (=X^— 9-2 5 5©/?*) (iJ-^T 

i) ©Mfc*»jes*«. 

[02 20] 

[Si 1] 0. 2<d/t<4 



(20) 

37 

S5K»SU<8WT© (Rl 2) OBB«%«S£«* 

So 

[0 2 2 1 ] 

[Rl 2] 0. 5^d/t<2 

[0 2 2 2] *2 5 5tW>ft< fcfcl»PW2 5 7 

lltffitf^- 9-2 5 52fl&£SftT^So Sfc*"* 10 
—9-2 5 5tfKSt* 1 8 4 fcjB*«fiffiK:&#R'KIl2 
5 4«^ntl^. %R1RM2 5 4 tfilS^^^AP 

V\, &*5, 7>^--f-2 5 5«^att#8"e*JSl>T«> 
J;v>e El** 2 5 1 mic&lfcMLrcftl 8 1 a(i, ft 
©1&JK2 5 4TiRl&£ ; l'lSfr£>T*&£ Ottl 8 1 b) o 
[0 2 2 33 (02 7) OHHTCHy^^hfrB* 
*SM*-r*MP»i 8 7©*#£«iIi^MXfcJt«L 
T/>SV^». /Vx*5-n*»©HP*l 8 7« 

iSSSO|JBP»2 5 2©l%i:KE«SnTV>«fc«), MP 20 

gp i 8 7*^M?n, *bip»2 5 2{cA*f-rsft©i§ 

ftttttSaTBK**- *©fc*, «Ji]i2 3 6fctt¥ 

[0 2 2 4] JS:43. BapaPl 8 7©ifig (&b<«:*f£ 
S) d.i:> iB*©HIP»2 5 2©itg (t,L<«*tfi 
g) d.k©Mff«WTO (Rl 3) 00lft*»eStf 

So 

[02 2 5] 

[Rl 3] 0. 5^d 2 /d.^4 

*6C»SU<«WTO (Rl 4) ®Hft**£3e« 30 
[0 2 2 6] 

[Rl 4] 1. O^dj/d.^3 
£ fc, r^nSP 1 8 7 #6H*2 3 2 *"?©£* 1 1 tW 
itW-^XOJtftfid»fcttWTO (Rl 5) 0)Hft£» 

[0 2 2 7] 

[Rl 5] 5^t*/d,^300 

ft*,, cin&Clllfcttfl!!©^^^*^** 1 *' 
[0 2 2 8] (02 8) tt (02 7) ©*"*— *2 5 5 40 

«2 3 1 (fcL<»^i«2 3 5) ©»##+#* 

<, (Ri3) (Ri 5) ^<D^mm&-rtn£. m 
[0229] wmmsMMt LTfflv^«^tc m. 

2 1 ©affife t < 2 3 2 T'Kfcf L tc 

3fc*Wg©«2 9 l KItt»A«rt-*i:^5IMI« , 584 

[0 2 3 0] fcfc*tf (02 9) fC*5V>T, AUft 1 8 50 
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1 a^jB^ttS OffiR) 2 3 2-eS»LfeJttl 8 1 btf 
i!g#©IS2 9 1 tcASff Si§£T*&So **NW^75 
©g5FH{itfNBStf;£:&c>TL£-5o CtUcttLTtt 

mtucitsstyti 8 1 cfcavrj^fc*^*^ 1 

[0 2 3 1] P D 2 1 fittM 2 36tf 

» gs»k£ : im&RiB) ftmmx'hZo ret*. 

tf, (02 9) fcfcl^T, %ii2 3 6**aWtt!llO* 
AMftl 8 1 a (ISAM 2 3 2T*SftfLT«fp]» 
«2 3 5*Htffr*. £©tt«K*WK*©aBtf«2 9 1 
a©ffillT*a&*itf, NW*-FCU, S*H&©«7f;« 

Itg#©HStflB2 9 1 bc0telT'$ntf, IB 2 9 1 btc 
SgSWT'61 8 1 btfAWU Wm&<D&&.7*& 
"JUT , Ha^« "B" fcEKLT«3*«n* (SI£L 

yti 8 i c©*sfc«rtK»ft©ftSfli 

[0 2 3 2] C©8WE*HST*fc«)» #fP£©*75^ 
*;Wi (03 4) fcavri^tca^*/!^ l©)fcA*t 
BSK/nsfyfllttoaii^UXAfi (S'-b) 2 3&6E 
fLTl^o XUX.MS2 3«7WS«^©ftA*HII 
g«tc)ft8£«l 2 6T'gfLTfe> *fc*{c«KfeL 
< (iEBLTfe, &SV^i7WS«±K:fi88Jll^* 

[0 2 3 3] M*4©£S 0 . 2 3 ©MiStttCtt L 
TWT© (Rl 6) ©^ff^riiS-r^.fc^t'rSo 
[0 2 3 4] 

[Rl 6] 4 O<0i^8 5 
»*L<t4JM"F© (Rl 7) ©*#*»£"*-** 3 fc* 

So 

[0 2 3 5] 

[Rl 7] 60^0.^80 

Sfc % -e'yf-Pt4a*©J«l«*dfc'r*i:*, UT© 
(Rl 8) ©*fr*WiS-e*J:5lc*-*. 
[02 36] 

[Rl 8] 0. 8<P/d<l 0 
$P,{C»$L<{4, JWT© (Rl 9) ©*«=**«*« 

[0 2 3 7] 

[Rl 9] 1. 5SP/dS6 

[0 2 3 8] XUXA«2 3(i, 7^u;k #y*-# 

& C t ^T't So XU XAfi 2 3 ©affifCtiS^Klh® 
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%mW) fctt!Ri|$Ugt*Ell'r*. 
[0 2 3 9] (B3 3) tSVfJ:5K0tOftS"PA» 
LtcX&ytl 8 1 at4^UXA«23KJ:0e©ft«O 

s*f^i 8 1 bttez* oso> d2<et%z>rcit)m 

[0 2 4 0] XUX-MK2 B{iS^fc£$>J 

g&iKH 2 5 4 ^fig-T 5o *fc#»iRlt 2 5 4 »&!*K 10 

LT+#T*£S 0 C©*5K3ttRifiail2 5 4*** (BE 
B) -fSCtfCfctK XUX.Mg2 3F«9T^g&/^- 

~y3y<D%£.*®5±x%. WH^y h^hoiSiLhOTi 

[0 2 4 1] (03 3) (03 4) fcfc^T, fer^* 
;l/2 io)tW»«**^{43taj»«K:^UXi»« 
h) 2 3%^*fc«B2H^5i:l:fi:«fct), &£?«©IB 

2 9 l tc«gAWr«^Kifr5i:Lrco 

[0 2 4 2] ft!l©«fi8i:LT, (06 5) (C*f XUX 20 
Affi (S/-h) 2 3 a £ 2 3 b fc£fflV»fc7 , 'JXA«2 
3C*fflV>Tt.*^. fcfc^tf, (03 3) (C^Xy 
XAK2 3* (06 5) tStr^UXA*2 3Cfc«# 
^5, 3 at 2 3 b fctt«5f *»ft28»* 

*yX6 5 1 fcfl-LTEIlSftTV*. Sa^+'^e 
5 1 ttffiSM 1 * 7^*6 5 1 K«*«tlfekr-XTfiM** 
ntVSo fc*5, S«*t^6 5 10»* (PBffi) a 
14, M£k&fr**>fr2 1 ©HIRCWftS^d i: Lfct 

[02 4 3] d/10 < a ^ 1/2-d 30 

S5fci4, 

1/5 • d ^ a ^ 1/3 • d 

jsojgbify^ti s) (sssi 9) <D§k&*m 

[0 2 4 4] Sfc, •7VXL&&tn&e (DEG. ) 
25S ^ 0 ^ 60S 

3 5S ^ 0 ^ 5 OS 40 

[0 2 4 5] (06 5) ©fct^T, V^^nU^Xl 8 
l3^6tU»«nfe^l 1 8(4, &tL**V76 5 1 tO 

fctfoT, #1 1 8att£E»U 3tt 1 8 1 b(4X'JX 
A«2 3C%Sii-r5c 0*0, 8I8#©flB2 9 KCfa 

n;/h7*M4##Stt£o 

[0 2 4 6]&*5> (06 5) (4 (03 3) ©<fc-5(<:^ 
jf,M*;l/2 1 £/<<»99'f h 1 6&g{cgEBf 5£Lfc# 50 
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CftfcEJgfSfc©"^**^ (03 4) (C^-r«t^(C 
a^*;l/2 l(D)ttHltWcffijiLTt)<fcV\ a 

v\, tfc, X'JXA©*W>fcJBJSbfc»# (OSP) (4P3 

[0 2 4 7] (07 1) ©£•?&> X'JXA«2 

3*«3*/<JM>2 l©A*fffitcEfiLTt«kV\ (07 
l) ©XyXA=&2 3(4, XUXA«zi:v>o«feO(4, jg 

1 t&3) £}&SLfct>©T-&3o XUv h 6 5 1 (4^ 

[0 2 4 8] (07 2) (C7jVr.fc-5(^ ftl 8 1 a, 1 
8 1 bit ; t<D^W.mLrm^^)V2 1 iCTJlttZo 
U ffig^f ©IS£fi&Atff 3ft 1 8 1 
c ttffi**** X6 5 1 T'£R&U E*tX 1 8 1 d t 

ft So tfc^oT, s^M*;i/©H&tf angers t 

[0 2 4 9] £5^+ «yX6 5 1(4 (07 3 (a) ) (C 
^•T«t5{ce-Xl 8 2T*St£LTfc<k^U (07 3 

(b) ) ©J:5(c3&gl 6 lT»*LTt*V. Sfc, 

v X©ttfc K> »cffiJB»r**ffi*«V\ (0 7 3 

(c) ) ©«fc5fcffiJB8fWfifcKESrW8fc*£S 
K^tTfeiV. *H8r**tt*7 3 2 fc(4, I TO, 
T i 02, ZnS, Ce02, Z r T i 04, H f 02, T 
a205, Zr02, £5W4, *H»r*©# , Jl'5 H» 
B3(MMw«*U ffiJB«r*«»7 3 1 (4Mg F2, S i 0 
2, A 1 203^5W4*, 'sVuyffW xf-U^'J 

[0 2 5 0] Sfc, (07 1) CD^^^X6 5 I© 
£ge (DEG. ) (4 
4 OS ^ 0 ^ 8 0S 
£0M^JiS*-a-5Ci:^»*b</\ $P.(C(4, 
45S ^ 0 ^ 65S 

[02 5 1] ftfe, X'J XA«2 3©S®(C(4(i7fc«& 
HOfiBt#a«EBbTt>J:v\ X'JXA«2 3 

VMS®*** (®St^ l • 3 5J^± l . 4 3WT) ©1Sfli 
Wfr6fc*fi«ffiil*2 3 9**j8LTfc<l:«fc^o * 
P, (C14, 7 U XA 2 3 ©Sffi^rxy^XftOXft if©0/J> 

[0 2 5 2] (03 4) tD@fi!c#(Dffi(C, S*Ttt^2 5 

i*/a*y«ttfcf*fl!iSfcWjj*«ns. (030) 

fCfcV^TSI^SS (BX«S) 2 5 1 (4, Pm&hZ^ 

immmcm^.tnx^K>, si*««i2 5 1 (4 a 1 , a 
gmv&mfcMmx-B&zriZo ^r^mmmz 5 1 <d 
a®(40^LTv^v>^, xcmmmmn 
±-rsfc*(c, s.iOi, s i Himomwtwnxtmz 
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tlT^§. T FT^©^ , J'f^?2 7 11*7*0 

mm, *?i>*ymmm<Dfflmzo l-e&ssn, $ 

iHgi 3 0 1 ±tcS*ftt® 2 5 1 *«£ttTV>3 0 
t&2 51i:TFT27 1 <D KUY^f iiiM3 
0 2T*g^t£tlTV^o 

[0 2 5 3] gltti2 5 KDJ^Wi (03 0) K^T 

"T3;ii:?!M?i;Li/\> ft*, £St$2 5 l ttl&3 0 l 
OS*14^m^-r5^cA6T i , Cr, A g&SWiT 

i. cr, Agm<D&mm<Dmm®mt?zctt>w% 10 

[0 2 5 4] (0 3 0) ©^TttiSSA^-rSo * 
ftf± (03 0) ©A©^#fc€JW0JAn£*lK< <, P 
DiS B B B lfA^MI2 5 1 »C*EtfWftn£ftTt>, fi 
jB««©**fcft*^**« *©fc«>, *K*f**Htt 

pr*. ^©^tiPD^j-^T't^-rso 20 

[0 2 5 5] C©Mfc#48*3 (03 

awtt^efts^sfl* 3 o i b«u aae^ffl 

ftJ^3 0 1 b±lc I TO*»6ft«3IWH3R«S2 3 2£ 
JftSUfcfc©T&*« Mffli?t«l2 3 2i±Jtifc©£S<f 
M2 5 ll:MLTl^a<, *fclOCDS*f^2 5 
KDftgfltcttU 10©K*W*2 3 2*g2BLT&<i: 
V\, C ©#&(*, T F T 2 7 1 © P W>*FttHJWt 
i2 3 2 £g*i£n> SWH2 5 1 iiH£*ffite*tt 
5, (03 0^) ©E»«2 5 1^73^)1 30 

«i:Lfc:fe©i:8iffi(T-&So 

[0 2 5 6] ft*, (03 0) (03 1) ftifK*^ 

t, mm2 5 1 tt/n^yttttfcisjrr «*>©•?«* 
w zrc. (025) ic7F.?£?iz&.Mm2 5 1 icmm 

So t^^A,, (02 5)©<fc?fc 40 

s*f^2 5 1 twm^w&z zzm^w&m.2 7 3 

[0 2 5 7] £©£?£, ttfCttftQ&ffiftJB&«&» 
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[02 5 8] (03 1) <D&o\mm%ZtK&K>, 
(03 0) <DAX*7*Ltc£?izmE.ffW1]Q2WC<^ 

0 1 b*&f$.Lx^zrctbmmw&23 2©^®#¥M 

itStl, ^ B B B S2 3 6©^r-v^ytye>t^Lftv\ 

[0 2 5 9] (03 1) fC^T«fc5K5*fJl2 5 lff& 
«2 3 i©ffiii§i:ft-rftge (DEC ) «ECF© (IS 

2 0) ©&#£«£f 3 C U\ 
[0260] 

[&20] 60<e^85 

£6£tt> d (DEC ) tt«T© (&2 1) ©&#£ 
[0 2 6 1] 

[®2 1] 7 O<0^8 5 

mm2 5 it, mmm®2 3 2©£BKfttt (03 

2) {C0^"f3;|t)j!c##*e>tt5o (03 2 (a) ) t* 
7.-l'-yf->'^?2 7 1 kttOTFTOKW^? 
tnXM&z 3 2 3 0 2 T-g^snf;: 

flfjjgTfcSo E&H2 5 1 «:£©*«£ fcSRSftT* 

[0 2 6 2] (03 2 (b) ) &TFT2 7 1<DKW 
>4$?i:£*fJl2 5 1 ttf&^S$3 0 2 aT'^^tl, 

^ e»{c, sw^2 5 1 tmmm&2 3 2 twmm.&3 0 

2 bT*&M£nfc«r-;fc5o ftfiL, Simz 5 1* 
7;l/5-9A (A 1) (Dm-Br, ITOtAl 

js-rsfcfe, cr, Ti &zw&i3-&ym<Dmm*yi 

[0 2 6 3] (03 2 (c) ) tt^0IJT-feoT> SI* 

M2 5 i±tissi Tomvmyfttm 3 7ttmmz 

J&0»BIJ*«*2 3 7 TKMM2 5 1 ^mfbLfct 
©T-&5<, ft*, C I TO 2 3 7 £g*Hl2 5 

i ttfmmtKzz tzffi±-rzrc*b, s.mm2 5 1 1 
mmmnw ( 1 to) 23 imimmmmttm^T'ftm. 

LT*< 0 

[0264] ft*, @HR2 5 1 immmmfrttz 

fcMmthtCo L^L (03 2 (a) (03 2 

(c) ) (om^a&fUBz 5 1 (*»«ST'fe§^Mft 

*,«fcV^ 0 S/£ (03 2 (c)) T*(i2 3 7^^^-7-C 
;l/*2 3 7 irLTfeiv^o 

[0 2 6 5] (03 3) ti (02 3) ^C*V^T, T-f 
^Dl^yXT W l 8 3 i:^/^;l/2 l Mfc^UXA 

(^-h) 2 3^SBMt>L<«^fi)cLfcfi?iJ-p^So 
>y^5Yh 1 6fr*><Dmz£9 (02 9) T-IttB^LfcS 

1 6^P>©)tl 8 1 a(i7 l 'UXA«2 3T-^ae©^ 

fcfttfe»n, m^#©iS2 9 nc«ifiSAi*-r§ci:^ 

ft<ft5o 

[0266] ft*, nmmicts^Tmgkm2 3 6«pd 
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MMfcbfctf, cntcisrfs &©?&&<, «&©« 
%&<Dy&mi:\s~c* »w»sl*-f (dsm) , 
mm&*m<B&isfc , s>^ ?lztv^^\ ^© 

fBU STNJUft, TN«i, y*h**h?Kffl#©fl!l© 
[0 2 6 7] (03 5) (ivY^Pl^Xl 8 6£ffl^ 

Oft*) «H) ^3tTH«*«*-rS. CtD 

tit. artji£«,59W)j^MftBKabwr3WRt)o»j 

Ta^©**^*^^*^**?**" LfctfoT, 

[0 2 6 8] (H3 5) t^T^^nU>Xl8 6 

T, »»fll2 5 4 a T?«US«S*J:5Klll«*nT^ 
5o 5 4 a «#KiKli©fl!L C r. A 1 &H© 20 

£IWM**^B«fc L < ttft&&ft©W£T'$fi!c£ 
tl£>» 

[0269] (035) ttfeVTs &mt**A<2 1 fcS 
ifKASfTSftl 8 1 cttW&tU H*©MP»2 5 

2*aaw"**6Si#** 1 *''^ sb***^ 1 

fcSiS(CjSV^AWftS0.T*A*f-rS^l 8 1 b«T^ 
^oUyXl 8 6"rtl3tt*n, SWH2 5 1 TEWS ft 
T\ *©*ttfSttTl6\ #KlR<i2 5 4 atcASff So * 
(Dfcfes AWftl 8 1 bttWR*ft*R><*;1>2 

1 8 1 a ©J:^lc»f«OftJ*0itt±'eAirr*3W*E 
&fJI2 5 1 *. LfrL*©*MH«W<KK2 5 

4 aJ-Xfl-KfcilSKfcSo *©fci&E*«fc 1 8 1 a OS 

&©££{*, v^^nl/^Xi 8 6T-Hft;*ftfcftli7 
Wit«asn«. *©£*, -gP(±^iSiiRll2 5 4 

»U WK*©8BfcSMW*. 
[0 2 7 0]fc*5> (B3 7) fc«rj:5K, V-T*P 40 

uyXi 8 6®«f4>ttBP« i:H*2 3 2©4 , 't,>{iSP* 

ttt l orawewr 6*ri >*. • c © i oszma-?* * 

UlsyXl 8 6©»J*ti«*&E*«2 5 1 £T'©S§gi 
tilCfcOWT© (82 2) ©SBHK-TS&gtf&So 
[0 2 7 1] 

[»2 2] 2St 2 /L^30 
S&(c#*L<ttttT© («2 3) 0*ft*«Jit** 

[0 2 7 2] 

[g[23] 5<t t /L^20 50 
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NW*r- FCft^T, P D?Sft«^<*;M50lRa-a 

^ B B B S2 3 6ffmwwM<»i$. satsttsj&stf 

3 2HT'IES*fLfc) , d^m^©lglCifigAifL^V>J; 

3fci-s&Btf&*« (035) iC7ik?nmiT*&, m. 

micX%t%yt&Mftte2 5 4 a-«B$rt"Sft»6» 
^B#©6ltK3EIlii«£ tftv. 
[0 2 7 3] WfSfkZ 5 4 attS<*3fel 8 1 b*Wm% 

T, t V>tt*/<— /Uif9^, **WiT i 

ttff5**efeftV\ jS^H2 5 4 ativ^oU 

yx i 8 6 ©ftj£{Mifitt©ft*^r * * ^ k tfttf 
«kwn»fcSfr&, ji£ttMfcBS£-fSt>©T'fci:fc<, 
*oac«-p*tiarec-efej:v\ ne«2 5 4 a 

-*tiffll©ttKlc$JAU v^^Dl^yXS«l 8 3$5 
V>ttMASC2 3 5feL<«, 7Wlf2 3 1 fc&g 
^FtTfect^o £fc a0tt»2 5 4 attttfiflU 3 6tf 

■BW*3tte»u «fefcft*ftsR, aaEWf^crfccr 

fe*lr\ LfctfoT, JIfe^lC|E££ft£fc©T'{i& 

[0 2 7 4] SKM2 5 4 att (03 8 (a) ) fcwf 
•k^tcv^^nU^Xl 8 6©— a$*Hftt£itetr*JB 
Bit (t> L < tiEB) *LTfc*t\ fc.fc, (03 8 

(b) ) tCjgVf T'ftuUyXl 8 6<Dft\M 

mmiMKittimz 5 4 a%j£$ aL<&EB) lt 

$7^ (03 8 (c) ) K^f 
UVXl 8 6©*£»«»*««y«*^6aBW«2 5 4 a* 
Jgjjg (tL<«BBH) LTt><kV\ (03 8 

(d) ) (c^-r^otcv^^ni/yXi 8 6©— fflfcjg 
^ («,L<«Eg) Ltfei^ 

[0 2 7 5] (03 5) ©Wm^nU>Xl8 6 
tti5UVX©i§£Ta&ofctf, v-f^DPyXl 8 6(i 
HU/>Xtti:LTfe«fcv>o c©^ii, v-r^n^yX 
1 8 6©/§2gfl{C:fte&llXJ!2 5 4 a T*fttf!RlR£n3<l: 

[0 2 7 6] *fCs V^nUyXl 8 6©^t>0tC2 

[0277] @iff«?«HftjBtt, *-r^*-^«, J6 

^*lc©v>'rnT*a5oTfe«i:Vo — *7C@#ftt? 
f£ttT'^<, 2#7tlH]flTte^T-fc&V^ @«fW?©lfv 
^■©-WfcLTO. 5/xmiX±2 0/imWT©S5H*^ 
* U\, ^ ?>{C{i 1 . 5 /i mJ-X± 1 0 /i mfi(T©IBatf 
«F*U^o ^^c, MZltO. 5/imJJLh8/imWT©tt 
HAWS t < % ^ 6 ttt 1 ft m&Lt 5 /t mttTOBBtf 

[0 2 7 8] El8Mfr?©WB4:LTttS i Ox. SiN 
x, TaOx, i3 i 7 73km'§.teZ<D®.®to'g.. lsi?7*Y 
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[0279] mmfe^vfc&ttftt mzvMm 
ztfmLx^ztuz-ZftZo s i o^ai^ais 

1. 4 5-1. 5 0mmX'&%> o tfc. B&ftmtLT 

its i Oz*mm'&. /o-^^wauyfy 

(*KfiJf2 3 BCfflV^feOtH-oaWft*^^-* 

iCT*F7t'31#^"S73ffitfeSo 20 
[0 2 8 0] EJjfflB^Ofcy^P* K^dliaaW"*"*^ 

age' asAt.toasf^*'^**. b*»u @«f 

1 /i m~ 1 0 m^ftiST^So 
[0 2 8 1] iS£dfi* @Sf^tc^:t<tt# - r5o iff 
£ d IJ 0 #3tt* OKU? £1" 3 t-l ~4 |imitST-$ 30 

<U BJJHW»**4 0~7 0%"eJ:^*»6*Sdl42~3 

[0282] v-r^ouo/xi 8 e^v-r^pi^yxi 

1 8 3rtHTVNl/-v'3>'^ ; &t>^^^^o C<0*f^<E> 
(03 5) icBt^olcr^^uUyXl 8 6?$ 
K»«ttfl»tt*Wil2 5 4 b£J&£f So LTfct 

^ai{c*-#^*gi*aufet,©#*^*n«o *© 40 

[0 2 8*3] (03 5) *V-f*nH'XSS 1 8 3111 
*»6Mfc¥fflH* (03 6) C/iVfo ftftlRit2 5 4 b 

^|K£3:i5©K#£Kit^3££T-&5o LfcaWo 

v-Y^ou-yxsfii 8 3 ©a®©^i*tc a u &s 

I T0f^4^8W^ LTfel ' ,TfcJ: ^» 

commit, m&mz 5 4 b«ie^T-*oTt,<j: 50 
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[0 2 8 4] (035) HfcjjVrJMT-ti, (039 
(a) ) fc*t*5KWK#OKt!:iS»>Jrt'*»n© 
8 1 biij©y£2 5 4 aT«*>L< 
«ii^$n3o t>"£3A> ftAJf2 3 .6*flKU*tt®H* - 
ti, »att«0*J^KiSCTX«}tl 8 1 attSbiv** 
;l/2 l^Bfflirr*. (03 9 (b) ) KTrrfJ; 
Sfc/Vy^-fh 1 e^eo^i, BH2 3 2<DMPgP 
2 5 2 *38aUT«JMI2 3 6£AtJt£o 
[0 2 8 5] &Lk<D*5lc4a&l<D$fii>**fr2 1 

&L±<vmwfcis^xm$km 2 3 6 » p vfcght Lfctfc 

tfT-tSo 

[0 2 8 6]&*5, (03 5) K^UIt)tl81a 
ttiiX2 3 2KgLT (BUT) «J««nfeSI*it2 5 

V\, (04 0) lC7f&£?lz, 7WIS2 3 

i t>t<{^ nmm&2 3 5©sstc®fi!c$nfcswM 

1 8 4XKM^Xt>^\ AWftl 8 1 ati 

iS^«1S2 3 2*3KiLfc«, 1 8 4T'K»£ 

*U WKJ12 5 4 a T*?RiK£tt5 0 

[02 8 7] &*5, (04 0) (Omfcom-Si. 
8 4^fiSctfcS®©W*t < (|im) Ml2 3 2t 
-fX «©Wftfi) d, ((im) timTV (WL2 
4) ©H«£$§££#S£ttfff*U\> 

[0 2 8 8] 

[&2 4] 1 < t4yd 3 ^2 5 

££>{C, »$L<{iJ^T© (IS2 5) ©M^riS^ 

So 

[0 2 8 9] 

mz 5] 5^t./d 3 <l 5 

(04 1) <DM^0tC^-rtCDT*feSo Sfc (0 
4 2) « (04 1) £>Bft®0T*&5o 
[0 2 9 0] 18^? 1 lO-MtLTSfeLED^rffl 
V>So SfeLED 1 lfr&ttlteftfcftl 8 ltiPflBtt 

fcS0Btttc^«*r*Ps^«ii4 3 4-e, pn^tsu 
^tc^m^nso p s^^4 3 4 i»sw«nfeje 1 8 

1 b(i^7-4 3 5X-B.mZtl, A/2«4 3 6T*9 0 

jSffiffl^me^nTtbtt^tiSo *<orctb, yti 8 i a 

i: l 8 l c ^{ilsl^ffl^^t^So 

[0 2 9 1] ituI2A*fftl 8 1 a^<fct;i 8 1 cti£*f 
SJ7U^;H^>X4 1 2KAWT* (04 3#gS) „ K 
myV^lyyXA 1 2tc<tOAIt7t{o:W^^Sl^ 
n> «^<*;U2 l£!P!8fSo 

[0 2 9 2] 1 (iS^OH^W-rSS 
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S„ &K«*flHiJJnILfcfc©tf, tit. -fuxtiaxL 

$ns 0 t^s^i^^i^XT^T&MiB&T* 

[0 2 9 33 '«R/<*^2 1 tRMtyiy^fl/UyX OR 
WaVO fc©ftBHS^{4 (04 4) ©i-pfc&So ft* 
BSWOjStUfiffiBPKSS^JR? l ltfffiBSttTVS. * 10 

t>©£$fflfS 0 

[029 43 flftfii? 1 1 *»&ttl**ftfc# 1 8 1 d f4 
MBWNL4 4 1 Z'Wft 1 8 1 e 
ftfcftl 8 1 ett*a*><*rt/2 1 fcftget-Aatf So 
COft«ett«IW>HiB , P*t», KHftl 8 l f tf«t> 
nHStzSWt^ <fc 5 K (&SW4gt>S£?#©lfc:PJ 
XLft^J:9k:) 2ns e ^^*;l/2 l ©A*f 
»CJ4filft®4 3 1 #gBBf So 20 

[0 2 9 53 E«7U*^^^X4 1 2f4> *fe4 1 5 
(C^t)Olt6)tlT^0> SKV^l^ 1(4*^4 1 lie 
8l?>0#£*VtVSo 1 5 tilHj?5SP4 1 6T*il) 

WfcttS*SS?C**o *fe4 1 5 5r*3t)fcfet?Ci{C 
J:t)?Sg4 1 3tS^SP4 1 4 U Afe4 15 

gfSo @*gP4 1 4W-fyf«^nt« 

U aw/^;l/2 1 tffttfnTS tlT 

V>So 30 

[0 2 9 63 ##4 1 lfcttfflt)**.;*-!'?*' (#— * 
X-fyfO 4 2 OtfKOoW-SnTVSo ^— JpX^T-y 
^•4 2 Oti/— 711^77^*- F&zi* (NB^) £ 

So 

[0 2 9 73 sim©ES2©Wfc©i§£f4NW*-FT- 

4«ft^ «ii«*W4<I«i:itfT*«. film 40 

ttNwastu #-#^^^4 2 o*#p«*o^*j- 
TVS £ £ fed* N B Ffen t * S cfc o icM&ir 
So fc^SA,, ^JtodWV^ttSBJaf? I 1*^T« 
#S*\ L< 1 ltfcMfflfSo 
[0 2 9 83 (04 1) ©awSB©1«Rfc LTtf^V 
«!>SW.;Wv*-4 1 7*SflLTl^*jSWfl&*. #V 50 
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v^DJ&iX'l'y^ 1 Hfrfiy*?*-?'*: 1 
^9&;LT-£S<fc?£L*:*>©T*£So ;:n(ie^«^ 
©»WrF'^««35%/<*^ 2 1 KAItf SAttf6©feSg 
(44 8 0 0 K@g©*#©&i:&9, gftfe©ltft*TT' 
{47 0 00K5fijg©if#ei:&9> *fcBfl©*HBt© 
&i:T*{46 5 00Kgfi©&t&So Lfctf^T, (0 

4 1) ©g*gB£fflVSJ§mfc4:oTg^*;l/2 l 

BJITfr 6 6 jft««©!aWTt»«l L fctffc AIT V\ C © 
Bf(c^vy^DS^.X-i'<y^4 l 7^^-rsc ttc* 

5 lEUNcSSSia**!!* S <fc 5 fcr-t So 

[0 2 9 93 tfy^ 9 7.^7-4 1 7 a(4Siitt 
es* £ & S «fe ^ £ *© # ^ V * -x^ 
&A0S£jR* (£PM0 #/Jv£ <&««): 5 fcl/CV« 0 

4 1 7 bBS3£fe©83Wte38fli**«fc 5 

(SMI*) >bVh£<&S«fc?£LTVSo 4 1 7 c(4A 
Hft©TT*fik£#&fi^£&S«fc-5fc:LTVSo L 
fctfoT, a— tf{4^>-7^D^^X-<«y^4 1 7^ 

#£ME>txSo 
[0 3 0 03 &fr**frZ 1 ^©#«©AaWl«tt» -5> 
TcA 1 [i]|£tp^4 1 6**4ii:LT@|g««TH 

[0 3013 PBS43 2 3F©ftffiWd!{C{4 (04 5 
(b) ) <fc 5 fijUyX4 5 l^rBBBLTfeJ: 

V"»o Jtt 1 8 1 a<Dft&&t 1 8 1 b©) 1 fiSSfiil(4S*S 
fcib, {hVyXA 5 1 a t 4 5 1 b t©iE©^7— £g 

*e.-a:Tv^So a*, fluyxi4iES*#*m»i: , rs 
rob, vmwzmM? i lWcipj^So (0 4 

5 (a) ) OJ:5K»3tt*Fl 1 ©^llliifWcW^X4 
5 1 afcBEfiU PBS 4 3 2#©)tai^fi8lJCl^yX4 
5 1 b^EBLTt <feV>o Sfds pyX4 5 1 14*fe 
U iHt»**»E«*fctT«>«fcV\ (0 4 6) 
(C^-r«i:9(Cv PBS432, 43 3^{4St7]lR]fi:iEfi 

LTtiw (04 7) icTjkt&oic, m^zm 
m=? (tztTLimytWi 4 n 3t»^ s^pb 

S 4 32^tfe<!:^ d©Jf^4, 7lx^.;l/U^X 
4 1 2ttr^7ct>c©fe©T' e l:l>o W±©HSii0«T-t4, g 
^^;H3«fct/a^B(42f:%W© l t»©«rfflV^So * 
fc, n^^T'&<, (01) (015) (0 1 8) IC 

7T<t^v^=>^y 1 6 zmmbTm&irzc tt>w*L 
i\ (08) (09) ic7tfrmwittt>mm?%££tj t 

[0 3 0 23 (06 0) (4%)t^l l©A^»3tcSS 
•TS ! 6>©T*SS„ 

[0 3 0 3] ^3WHD5i*»6 0 1J4HS!*LT43 0, 

s^fliT'^^nri/^So SM&&gfl6o i©w®6 

0 2t(HiegP4 1 6WWttfi«iltf«rit«hT*»), ft 
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mnK^&sim&znx^Zo tit. WQ&fr&eo 

[0 3 0 4] M&£&tl1t9tl 8 1 aS57-4 3 5-eS 
ML- (18 1b), PBS"4 3 2fcXirr*. htlt 

(@4 2) trotr*?**. -73, mma-i \ frt><DK 

%> P B S 4 3 2 £A*f?"£o 10 
[0 3 0 5] W±©*Wl"WiM£fc * D»< * fro»EM 

[0 3 0 6] (0 4 8) &#fP;j©g^gfi£ffl^fc:l5* 

fcft{i57-4 8 1 (fcb<ii7U*;l/UyX) Tg» 
bfc&, ftH#©IS2 9 lK5JjM"«J:$K«iabTV 
5„ coj:5fci)«t*2i:£*5^ fi»*©81 
2 9 1 £^jVU;U2 1 PESOSgHSr+^Kfit^-fSCt 

m^#©ag2 9 i K5jjfr*jt©»iRi 

tt^K <%0, ianyh7Xh ©H«»**£3iT * 20 
[0 3 0 7] (H 4 1 ) *©a*SBK*V»T» 

iaSLTL$3o b*»U tmi]Wr*W& <MM) T* 

[0308] *«w»c©asai*»ft , rsfcii>t=*— 

S^gP^IStJTVSo (04 1) (iJIS^©*-*-* 
^g|34 1 9 a fcSSa*©*— *^*4 1 9 b t*WL 

gP4 1 9 a, 4 19 b*^T'(i*<, ^SfCfSbT- 

[0 3 0 9] *^^-S^gP4 1 9 a tiBfcff ©HS/nS: 
jjVf. t-^-^SM 1 9 b t,ZV&&<D&m^%*-?<, 

wm%&. ^-$-m^4 1 9©ms^kea^i:A^ 40 

[0 3 10] *i£-«3S8B4 1 9(i^S2 3 6 ©ft 
g»KI8*3*bTV*. *5f<*>P2 1©^j3 

g|5*0$ B B B #ft«2nfc©/mc^*-«*SP4 1 9# 

[0 3 1 1 ] *-8a*SM 1 9 a * 
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mmmz 3 4 k*:i#-m^©® B B B S{cii$?ftWEtf 
BflmSftT^*. ^©^}JSt«iEk{i«feii^©IIS^k 

&5®ET*&3o ttc, Mill 2 3 6©ffi^(Ctt«S(J: 

guar**** (easy o 

[0312] ixk(ommcat)nnm^.^tm^Bm 

-Sa*»4 19 a) k#Nf&S^a5gP (*^^-a^gp 

419b) k*aa#6 (aa^fcua^fc^xhK; 

[0 3 13] (04 1) {C*5^T, t-^-a^SP4 1 

9 immm 2 3 6 &m lt*^** i^ajRaw § 1 b 

cn(cpss-rst©-e{i^v\ fct^tft— 
a^as4 1 9 a immmfcommicfcttm (smm 
*&f8,trcimwLtct><DX't>&\<\ osoaittwta 

n©%£Jf2 3 6£tfW3©T?&£o CtttfUa^* 
^■rcfcfc4«. Sfc* *-*-m7fs®4 1 9bti&ltfc 
« OMRS'- h) ©KEtcSafffii ttS&RtS) 

fciigsB bfc *>©-e t> «fc t\ ^^©ssiaitiitiMBie 
2 3 6©8M4i:iRi^c-f3o cn^aa^^-rcttc 

$fc. «tc&tttt£3i/'(*ttlRtii (s^-h) 
ffl-TS c t tr-frSc J^±©<t 3 ftJEfttnicttAJI 2 3 
6 fcifi«s-&fc t>©*JBia£ fclttM* * £ k K * t) , 

[0 3 14] ^i3, ^-Z-WHUA 1 9«^gi5i:giJ 

i419a, 6«7*4 1 9 b©9-6^< fcfc— 73*^ 
fi!cbfc:t,©*^l?OttT*>«tV\ *fc, S^/^.;I/2 1 
^Sjg§ia^^;l/©^^(i, c©«^^;1/©^bI 
t b < «BiHWfc«iS9S*tt«9 bfc t,©*fflv^n 

1 9tta*ffi«©JB2lS»*ai01MJ*5fc.bT^*fe 
(ii2BbTt«J;v\ 

[0 3 15] (04 l) fcrntZote. 'E-^—Wr^ 
4 1 9tt«^/<*;l/2 l^PDi^^K0i^±t 

bT^ bfctfc n^Ri^-r s &©-eii& < , fte©^ 

/^;1/©^ ( S T Njfoil^M*/l/, E C Ba*V<* 

DSM 0»W«at-K) MlfiEtPi 

[0 3 16] fcfcAtfTNSJRa*/**;!/'^ 

i:Ha^©3^ / >^<i:t>-73©a^ ; e-^-4 1 9 

WtC^ B 3 ^^«Hffi©a^ ; t-^-S154 1 9*Bf£?Zo 
[0 3 17] *-*-afcS»4 l 9*EH-r*«*WJi 
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[0 3 18] JULhO^lfiSffJttSi^t-^-SSfcbTOiS 
mx3br>Tz.h\ ^(OB (04 9) (C^-ri^tCtTx^* 
;><7#{Ct>3§ffl-f SC^tfT't S» (0 4 9) tikTr* 

[0 3 19] WH'^^Z Mt&KttztzhrZMTXii* 
5*#4 9 2 0««fiSP4 9 3iCL£*>Ct&X-%Zo tT 
4 9 2(i»KUyX4 9 1 fct:a-7r 

^>'^©gigdrA4 9 4tf$t)tt#£>ftT^s 0 

[0 3 2 0] ftfc, #l|B»»?tt^a<£fcf83fc*?a: 20 

[03 2 l] Sfc, 9 fcttt^x-T^/l 

l^S;M5©ffefc:, FD, MO, MD&ifOyVT^fc 

[03 2 2] (H5 0) tt*5SWOlia-7r-l'>'^© 
I8B£©/ci6©»Tffi0T*&So (i5 0)©ea-77^ 30 
y^ti*«W©aa^<*^2 l *JBV*Tlr*«. W= P D 

1 (DmWt&WXrM 1 8 3^<fctfOU^X4 5 
l#SHg£nTl^5o (H3 5) C^i^fcBlPWl 

^^nl/yXi 8 6«*SlRltt«Wfcfc:£» , rs« 
[0 3 2 3] flpyX4 5 lii«ft«2 3 6-I?SSH£n 

(D^mcMLXU.izUyX5 0 2 <DW$5&g*VN* < T 
ttSo LfctfoT, «*U>'X5 0 2*/h«<"r«i:fc 40 

[0 3 2 4] £*5s (05 0) fcfc^TSb***^ 1 
[0 3 2 5] &*.UyX5 0 2imWJ>y5 0 3fC$ 

tj^itanrv^o sasy^s 0 3©ffig£i§g-fs 
mwtm c wen*, ^tcmmmmz 9 1 *&bs 50 
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h 1 6^6©jt©jgisitt* , «<Tt»aaitt«*ua 

[032 6] (055) 2 <D*MHWfc::fett 

5tra-7T^>^©IKWE (*RBH) T'&So 

[032 7] (055) UJftifttflWAStlfean? 
n<y* 5 4 1 T?0j£KE@£*lfcfti£g55 5 1 fr£>©# 
fc^SILLTfTftfcSSIIU ^/U;l/2 lSrBSBjrrst. 

^ffli-5o sfc yemms 5 1 (045) (06 
1 ) mtfimmzo 

[0 3 2 8] WWmmt (0 5 4) \C7F&&OKM&0 

2>$><Dx$>ni£®xt>£i\ rfc ^^(i^Mtc 

K£1"S &©-?&&<> rct7Um^ffl£ ! g<D&ot2;Wi 

[032 9] (0 5 4 ) tCTjVf £ 5 fcSBWWjSaai 
©#&, «ffli5»5 4 1 {i^«|g|5T'fe5C(D^fflg|5 5 4 

i oDSstcA i ft^o««a»bTSWii i s^m^-r 

So KftSl 5liAl, AgC^lTO©!, §§»#S 
v-&SWi@ffi$Jil£fflV\fc*>©-?fc<kV\> flU 
©SttffcfiWB5l S^fiScLTiROOttTfc^o 
[0 3 3 0] fife LED! 1 e>jft&2nfcft{*>SB,87 
u «y * 5 4 1 KAIff So AMLfcft 18 1a te^Jt 

[pitted i 8 i btc^^n, «sv<*;i/2 i icxm 

02{cA*ffS o ;l/FP>X4 5 ltt*U*— * 

*-ubhb, Ttvmm. #')x 

*i>y®mmT-fcmz> 0 mwzruvtsA 1 *>h«© 

So JB»f**iWv , »fci6, tt«9ffii©ia**«>*<"T»*> 'h 
S^fv7.T-^figLT€,J:^o *fc, U>X« (EIffi«* 

fcto^tt-pfcj:^ (3wit»i?tta'<, mn<Dwmm<D 
-3*mmLxt>M o 

[03 3 1] &MW 15*A1 ^O^JSMMT-m 

T-n-h-rSA\ feL<{±Si0 2 , 7yftv^*^«> 

a^t-3-x- ) '>7*lt43<o ttc, mm^m^Lx 
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[0 3 3 2] &*5. E»ffil5li, ^JifflliCj: OJ^JSSc 

y*r 5 4 l KIWBKtW**5(#»TfeJ:^. 
*K*KMiB5 4 1 £ t,Tt>J:v\, *58Wtt (05 4) 

[0 3 3 3] JBWS^ttftrttt©***®*^** 1 ^ 10 
«k 3WIJflaWWJft^. Rv^IHWili«Ic»»J:<3t«IB 

co«i*"psbi6»^*v-» (a 
ft) l e Dimmr*&%o a*, «**?©EBffiB» 

s<-rntf«3tis««**<a*. fcj£Eft«fc »>»<*- 

[0 3 3 4] O±<0C aWE*©**** 

»<D»oiJ»*fflv\ ?etcfg^?©Tffifig(iBaw 20 

[0 3 3 5] «jjV^/l/2 1 OWJftS^fllWOWAfi* 
m (mm) «*tSjW&SSftTfe»K 

B5tt®i(£EJI*f (mm) £Lfci:t, (ft 2 

6) ©H«*»je-r*J:5K^*c 

[0 3 3 6] 

[ft 2 6] 

m/2 (mm) (mm) ^3m/2 (mm) 

f (mm) #m/2 (mm) «fc DJS&^fcttftffi©** 30 

avra? < & t> SWffi 5 4 1 <D&&n&ti t *:% < L 
K#iB<93£tffrov>tS^*;l/2 i©ft 

[0 3 3 7]— 73. f (mm) # 3 m/ 2 (mm) <fct) 

[0 3 3 8] efiLEDtffyW^Oi*, fgftM 40 
$©itg{;i 1 (mm) 8dr?&£« 8tWBMtt;€<r>V 

mi (mm) ©*fftfiT'(i/h£V>lf£tf££o o£D> 
2 1 {cA^-r *3ttO«KWbW* < a D fff 
So ii*u:/;C5 0 2©»SHc RJIHIH 6 ©*! 

jenwwvhsv^* 4 9 4fr£^Lii£){&e 

%{i&?-fc^®§!tf#*&<&*<> tfctfoT, (0 
6 1) ft^-r«J:9K^ttJltfi!l»i:t£ft«^BEgLT, 12 

JHRT l l ©##« (061) ©$$£31 fflTS cfctf 50 
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[0 3 3 9] aftL ED 1 1 ti3S*»eil%?Ta. 
J3Stig»^fT ? c i: ic «fc D S£tt#(c * zmM8X.tt.1fi 
/h£<&£ 0 *ft» LEDi l«^;l/X|gS)%fT9Ci; 

«c * 9 us* 

fctfT**. /Vl/XOxa— • r-fittt 1/2-1/4 
U JgHHtt 5 0 H z JX±tc-T5o W3 0 H z 

[0 3 4 0] LEDI 1 (mm) 

asftft^fc£3&a«tt©**ftfi) *m (mm) h L 
fcfctWT© (»2 7) ©HHJR*WSS**£i:tf#S 
U\> 

[03 4 1] 

[ft 2 7] (m/2) <d^ (m/1 5) 
S&fc#SL<tt, WT© (ft2 8) Oftft«tifi«« 

[0 3 4 2] 

[ft2 8] (m/3) <d< (m/1 0) 

tfft< ft 9 ftftH^jift^Hfttt* < a 9 
5o -73, d3^**r**fc, «*/<*;U2 l*HMW 
*3fc©»rtlttjWK < * 0 -T ffS^Hftoa V h 7X h tfi 

ftik&tfiO. 5 ijy& (1 3 (mm) ) ©*§£\ L 
EDO«)t««tt, ^SfeL<M1^2~3 (m 
m) £*Z££tfimiEX-$>%o «Jtft«©**««L E 

[0 3 4 3] mLh¥f«tk«ffilSitto»v^i:v^« 

tew ts? 9 c tfT^T-fe o t t>fctfiz>ymv& o T t> <fc 

[0 3 4 4] &L±<D£tte. ffecD*^0*^Sfi{Ct» 

[0 3 4 5] 3 6T*i(Sa,Lyc:^i!ftlR-r§fc 

l©rt®%HfeSSV^4BgfttcLT*3< 
C #7- 5 0 1 T-fcftft^iRiR-f Sfcifc 

T'fcSo *5V^;1'2 lOfl^mK (S#a^tcW5ft* 

[0 3 4 6] ^®2 3 6(4B^«ffi2 3 2{c91i!in$n 
•&5o Siitfc^(ii£^:b>X^jijiLTm^#©IS2 

9 1 iz.$mt%o 

[0 3 4 7] \£3.-7T'fy?T'imm%tfifrZ>®.mZ 

^5, ufc^-DT*»iRitt«wtt"e«*/<*;i/2 



(29) 

55 

#>ft$il io»ISl****Sf=BiJ»'P**. -fllfcLT 
0. 5 (fyf-) ©**/<*;I/2 l*ffl^:(fa-77 

3-0. 3 5 (W) &WV$>?rct>\ *%W<D\£*-7 

yfypvito. o2~o. 04 (w) T*(si— (D^fikm 

[0 3 4 8] WMSaJBOOM (I^ny^) 5 4 1© 

5<o&mz (@5 4) tc^-r^pfc^ffiao 
K&ixmt-tZo ^zK>$k&imf tctoT^k-r 10 

5o (066(a)) tc^-fi ? tc f ft -a-tiSI* 
®1 5©tt*«aK*$* 2^yn-y^5 4 1 t 

[0 3 4 9] LftA^T, &£E*f 4**<t4Ct 

U (06 6 (a) ) (D&olcm&tZt, ft$i5 5 1 
btilMZ tlZftl 8 1 atfttg*/**^ lT*j£ft£ 

tc^-r^^cfe, (06 6 (b) ) ic7jk?£?ic, ytm 20 

5 5 1 5>C[)ft£,£*tffi 1 5 a T-SEBSHis ^Kil 
i7n>^5 4 1 ©affiAT^EtfStffcft, S*f® 1 
5 btcSWS-eT^^*^ 1 fcA&2-e5«JjE## 

[0 3 5 0] LfrU (06 6 (b) ) ©jg$T*t4g® 
A T-SI* 3* 3 ft A*f ft * 0 tt£ttJM5 JKTOft fi £ & 

[0 3 5 1] (0 6 7 (a)) t4COj^R*ff o.fcfllJK 
T'SSc 3SW^a>y^{i^W^n<y^5 4 1 b t 5 4 1 30 
afrSfllfiW*. aW^O»*5 4 1 b&<£tf#fc-f 
Iil/D7^5 4 1 a£5 4 1 bt&iiagPfcfc^ 
TGS&S56 7 lT'ff)f?« 0 

[0 3 5 2]^f7^a©^i> (065) 
R|«©|!ll«*»Ji*-&*. mW7uy*5 4 1 b<W&S 
SS02 (DEC ) tt 
2S ^ 0 ^ 2 OS 

3g ^ e < i os 

[0 3 53] (06 7 (a) ) £>«fc ? lcj§j5)cf 5 C tfC 
cfctK ftlS5 5 1 fr&JK&£*l£ftl 8 1 a(4E*f®l 

5 ar-s*f^n, ^+7^6 5 1 tconrnT^mtE 

tl-5o ftl 8 1 b©SI<ffta«03(i, <£tf 

tffiDjg^ny^S 4 1 btcfcO, 3t^fc^S*tftS 
(BWMI) #±££-5° ^^cft, -f^T^ftl 8 1 b 
tf£l*£n, EftHS 1 5 bfcAftf LTS&ft 1 8 1 d t 

[0 3 5 4] Sftftl 8 1 dt*3iB^^D>y^5 4 1 a, 
5 4 1b rt£ttli"f 1 U &87p 7^5 4 1 50 
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?o «±©<fc5fcftl 8 l d#EiiT£4>{4j8BJi7oy 
?541a£541b fc£ffl#£fc>#Tffll^c$5bl!IT*& 
5o ffiJMr+y:/6 5 1 l4S^*;l/2 1 <D«^ 

[0 3 5 5] ftH5 5 1 *<*fr»J±*VHW (ft£a£#T 
Ofttfft^i:*) KfcD* ftii5 5 5£T' 

<om m&mm im&m±<om^&. (074) 

{cSVf <2V#(Digffl7uvt 5 4 1 b£ (0 

6 7 (a) ) KttttbT»MrrtHCLTfeJ:V\ (07 
4) <0IW)!)8?^ (0 6 7 (a) ) <fc 0 fcjgBJ^P 
7^5 4 1©J¥#£S<T'#£ 0 
[0 3 5 6] (07 4) T-li, ftM5 5 lfrSj&WStl 
fcft 1 8 1 a tt^&fc* y h£ttfcE*fffi 1 5 a T*S« 
ttis &9L#*y76 5 l fcOirarefiWSftSo CO 
Kg, ftl 8 1 b©£*f£S{403{4, <Stftt0S«l:/ 
ay? 5 4 1 bfcESStiTVSCfctCktK ft#fc± 
SWftS (HUM) «±t«:*o *©fc*, t^T03t 
l 8 l b#R»S*u SMKl 5 btcASJLTKafft l 
8 l dfc*D, «w/<*;l/2 l^rMB^-TSo 
[0 3 5 7] KS>fftl 8 1 d(igB^n-y^5 4 1 a. 
5 4 1 brt£ttii-f 5o «^^^;l/2 1 *m®LtcK 1 
8 1 d 14, «ftUyX4 5 1 T**^ft 1 8 1 e £&& 0 
LftffoT, lfa-7r-r>^(0ffiAb^X5 0 2CDL/ 

[0 3 5 8] P>X4 5 1 t*jfr**fl'2 1 ^ 

(4, anttitt, mmmw, mm? fo&ZT-xfT 

[0 3 5 9] «jj^*;l/2 1 Wm**? 

V^(4¥SJStt«) OJi^{4 (0 7 5) ©ct^tcSfiK-rn 
tf*lr\ »07^54 lat541 b££ffl</>5 0 

0 (DEC ) {4, 

3 5S ^ 0 ^ 4 5S 

[0 3 6 0] (07 5) 1?{4, ftJB5 5 li^M^ft 
fcftl 8 1 at4U^X4 5 1 hX*n^'fs%<0%\zW^. 
n, mW7uv?5 4 1 afcAfcff 3„ AI*L/cft 1 8 

1 a f4, £1«.¥W76 5 1 t^W®T*S*f^n> RSt 

fti 8 1 bt%.K>m.7Tsrt*)\sz ncAW-r^o 

;U2 1 T-^^nrcft i 8 i ct4> mmfvv?5 a i 

a. 54 1 bF«9^i£jt-r§o S^^n^^.5 4 1 b&jg 
iibfc^l 8 1 ct4> *ftU^X4 5 lT'ft^fti:^ 
5. 

[0 3 6 1] &*5, 1^^X4 5 1 bi:SW^n-y^5 4 

4 1 btU>X4 5 1 bi^-tttLTJ&jgLTtxfc 

v\ 2 1 i>^j&mitissi<om^tm^ 

*)l<2 1 6OTLTfe4V> 0 
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[0 3 6 2] fc*5, (06 7 (b) ) izmZStmi 

WfvvtS 4 1 a im^xiy^ 5 4 1 biD^tCfe 
fr-er^^ y 7" 6 5 ltf— ^i:^5<fc5^^fi!c^fc 
(i^-TSo fc«U 3gE7o<y7 5 4 1 b&iffcl^ 

<D$>&ffltM21ffiX^tZ-&x$,£i<\ £*t®i 

[0 3 6 33 »n-y^5 4 1bfc5 4 1a© 10 

l\ ®<Dffif£lt (0 5 5) (0 5 4) <DMffct> v Mm-£tl 
It, &3Wi2#7E#T^Tfc<^Cfc&W-5£T* 

[0 3 6 43 (07 0) OiM^P-^S 

4 1 bim<£$>£^o 1^7^54 1 aOTtmW 
®{Cf8t B B s g^^^2 l*EB-fSo M^«/Ts^^^2 

^18 1 dtfA&ff* 3 £££#3° Cftfi> $H^r^ 

U*9^h*-F©^ T&fB^cogBiRj^fti^l 8 

1 d<9A*tf$gtf-^ 3>F9^h*lSl±*-&*o 

[0 3 6 53 WK#«lfi2 9 1*lSWJA4 9 4T?HJE 30 

[0 3 6 63 JM±««a^<*^2 1 0*7rifi*tf2 0-T 

y^jWT£Jtl8W'hS0#&-efc5a% 3 o-ry^^± 

£> %-W$Xlt (05 1) tCW"? <fcd £^75^*^2 1 
K*M*5 l lfcott, *W5 l iKoOS»f6n*J:3 
fc@£gW5 1 2**0f**W>*. £CD@£95#5 1 
2*fflV*T (0 5 2) <fc5fC**5 2 2ffi5 40 

2 lKffi9"3tf*o 

[0 3 6 73 LfrU «R/<*^2 10f^X*«*t< 
&££fi«&fi£<&3o StjV<*;1/2 1(0 

[ 0 3 6 8 3 N 5 1 3 (i A t^-T <fc 5 {Cfc&fC&gj? 

[0 3693 fiLhO^SfiWttltlHS!©*****^ * ~ 50 
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(057) cs-rA^ftawsa^iifctafflt-sj: 

(U HP 5^7) SSO)iW9y^5 7. l*fflV>tltfJ:V> 
frZ>X>&Z>o ttl7^5 7 lfr&ttWStlfcftttJSH 
ffig|5 7 2"T**31MftU 1^X4 5 1 a T^K±¥frft 
{cg&LTgjjv^M^ l^rKPTfSo fbr>**;l/2 l 
j^KWaiOl^a:, P B S 4 3 2*fflV»**\ *> L<(i 

*;i/2 iT*^n^nrc7ttt7-c-;i/Fu^X4 5 1 bt* 
mz%nx®MisyX5 3 4fcAJ*u sati^xs 
3A\z&K>7.*?v-y (0Wf) {ts^n^o 

[03 7 03 (H5 7) ©5 7 4tt|HrtE7-f;I/^Ta& 
5« 0i!g7^*57 4 liTv^U* DC*—*- 5 7 
3K«fc90*Kttl5 7 5£*£>fcLTIllE"f3c @$e7^ 
;l/£ 5 7 4 iilio^ 7 v * 7 ;l/*#}I§&ffl# 
^fc>£ofd£tf£LTV^o (059) fc^"*-* 5 ICR 
&5 8 20JSBK^7n^\y77^;l'##M^e>ftT 
V^o 0157 -f^* 5 7 4 RttR^^ii-rS^^D 
'fyfy'Ul'** W\tfc7 4 As? 5 7 4 G ti G JfrSrjgjgf 
£^7a-i'-y7 7-i';l'#s @3E7-i'^5 7 4 BliB 

;l/#5 7 4(i@l£-r5ili:{c«J;*)A^l 8 1 
feTt^^fJT'R, G, BfttC^TSo 2 
U4«aiMi2 3 6i:LT3fflB««ft-t-H. OCB^Er 

- Ft t < ^;p^a^iw» ufcsH«aT Nt- m 

**ffllr*«. T ia^M»LTV">5DMD (r^ 

*,l/v^n^5~7W X) ^rfflv^o 
[0 3 7 1] (05 8) C^tJ:olt> 0157 -rrt/* 5 
7 4 «M(*5 8 4 * IcgaB^nTl/^o Sf*5 8 4 «^ 

T'^*5V^i«fiK$nTV^5o 0lE7W , ;l'^5 7 40 

<T*^5 0 7 3&g&5 8 4*lcmW£nX 

l^So Sft5 8 4 <03tM*«KttA«)t 1 8 1*< 

Att»*r*aaa55 8 3awtttt£ftT^£ 0 

[0 3 7 2] Sii^5 8 3lCltX%yt<DE.M*Wj±?Z 
AIR3-M (SWKltM) «<«J««tU &g 

;l/2 1 tfffl*fcgtt&5£©*fctt, ^ii^5 8 3tC<i^S 

«%7tSS(ci2M-r5 0 ccD^ ag£5 8 3£SV'ttfil 
^««r® 0 fcS tt-9- 7 r >T 7 7?^ 7. 35 5 v H± ^-T + 

e»tt38«A»«^BT**. »RB{*:5 8 4 0— »ictt 

5o 
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[0 3 7 3] 8 4rtttl«Ej&»6 3»ffi©**tf 

1±#&So Bfa5 8 4 ©-SBtCTkiSOffi** 

«felflBiS*ill3£'f *"t>^5 8 l W«0(**J6ftTO 
S„ -ty-9-5 8 l *4ff#rt©**Off^Ji3J:tf/*fcH: 

zmzo coifc*5 "**a***-x io 

ih£-£S. £fc **O^«5 0»c, ^U7A, SSR*H 

[0 3 7 4] @<E7-Y^5 7 4©JBH*^K:, *fc 
li«*ll#5 8 4T?ffl»Ci:fcJ:y» g^£K±TS* 
fefl£U «*5 8 4EMP9i**rr**£ 

{*5 8 4 0JSH***SV^»x^-L/>'yy 3-;l/«(*a 20 

[0 3 7 5] (05 7) tt^Th/W/tfDMD 

/WXtt, (IBO^tbWIRbT^ftTMA, IBM 
tt, xy-7r^7*t (80 3tfx fV*7Wf- 

tfBB^LtV'SS'y 3^— X KffiHSaV^/l' 

So 2 l fePjaHCjgflrrsc 

fctf-pfTSo 

[0 3 7 6] (05 7) a.--77-(y 

^Kt>affl^r*c (H57) tcis^T, a 

JH l/}/X5 3 4 fctfcfcl'i'Xfc U HWBfe** 5 3 l £ 
LED&£-e#ffiE"f*llf«fcV\ LEDBR, G, B®3 
l©a33sttl8i:lRl»!*"&T7-f 

[ 0 3 7 7 ] fc t (064) ©*jtW)WW^*n 
So PB S 4 3 2tCt*a^<*^2 l a, 2 l b#tt& 40 
tftf 6ft<5. fBtt*? 1 1 frzmiztircXtt P B S 4 
3 2£O^Hffi4 3 4T'PM^l 8 1 a£Sd#l 8 1 

bfc#«sn*. »«2nfc«*«, *n^n«af 

;P2 1 a, 2 1 bEAtff So *iv<*;P2 1 fcttfli 
[0 3 7 8] *jj*/<*/HC eiC^STA^fS 

flljSI-ftfcl/^**?**. (H6 4) fcfc^Tfc** 
/^;P2 i KAWt*SaW3tt®±«»Otti:, «S*/<* 50 
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;l/2 iott«li:*-as-e:fc*ja*»fflb, «t>0te» 
■klsyXS 0 20$ll]fc<SjbM*Tt><fct,\, 

[0379] ##itE4 3 Aimwzym 1 8 1 *a» 

sfccD-efc«fcv\, coiBtt4 3 2iiPBS , ettft<, 
**se-Ax7y<y^i:*So 
[0 3 8 0] rckZli, ft#Stffi4 3 4 tfiftfeft 1 8 1 

at 8 1 bKftm.?zm&<om&&. 

«aV<*;I/2 l bfi^feftl 8 1 a*XUU Saf<* 

;i/2 i attff*«fctf«jti 8 1 b^asrrscfcta: 

So 

[03 8 1] LftffoT, *jj^*;P2 1 at*Wfe£*l 
fc^jSLT^cfctf&fiTfcS. 7*JWtt« 
)\>2 l bttiS©*7-7-<;l/**}Bj« , r*<8aiti1#te& 
LT^3<Ci;*W*L^o 

[03 82] 4 3 2 #P B S Mtett&tTfr^ft' 

2 1 b^wfi (y) mmmtvri>^\ set, 

/t^;V2 1 alCim (R) . » (G) . W (B) <0#v 
-7-(Jl>$Zmj£t5Z£lc£K>, fefi (C) ^ISffl© 

[0 3 8 3] COi^, £cts<^;1/2 1 bfc»*v— 7 

U\ fe7*;l/*a\ «jj^^*;l'2 i©^AI*®tL< 
{i^tB^fffitcBefitTtcfcv^o W±©»«ttfl!l©*Miffil 
lct3«SaifflLTtJ:^o LED1 1 <Dftffi»ffi 

K3tttSHR%EBt, ftA9©J8**»»rr*CJ:jWaF 
*U\ (06 4) ©jSa»T*-r«fc5K7-<— ;P 

HU^X4 5 1 ^rffiB-T septet y, a^^I/2 1 
£DSia$T*m»{cMB^T-tSo 
[0 3 8 4] g-fc, PBS 4 32«, 3Maft^B5?l 
LTI/^S7i';VA^'('7©P B S^fflVTfeiVo S 
fz, l fc«*/<*;l/2 lKCUyX^rBHM 

U 7-f;l/A^-T7©PB S^rL/VXtCftSyottfcy, 
7^;l/A^-Y7©PB S 4 3 2«:R3fi«{Cj!jPXLTPy 

[0 3 8 5] W3t7-f/I/**EB-r*flftH:, fci:^. 
< > Wfj <*;l/©*sa<*3V##^**»o J: -5 {<:* o 
Scy£ESik-f Sfci&s «Bfc7-fil'**aw/^U2 1 b 

[0 3 8 6] Wfr^frZ 1 a, 2 1 bTS5BI*nfc3tt 
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imxsytfttsmA 3 4 v&Aztu vyxA 5 1 vim. 

ZftTfck\syX5 0 2£A*ff So (06 4) <D%M. 
mX'itUTTsf^lVZ 1 a<Dm7m&t%7fi'^)l'2 1 b 

[0 3 8 7] tfc. R^OLED 1 1 R, C#g)frDL 
EDI 1 Bmt<DL ED 1 1 B£ffl</\ 
2 1 <Dg>fO|fli £ IrISB* t o T, 7^— ;1/K $/~5r :/5> 

fc, i foomTrs/^fr 2 it* ii7-m7rs%nmx-zzo 

zvmm&wtmwu m&yttLx*>&\<\ tit. 
mbstWK.u>X4 5 1 bzmmLx¥fmtLxt><k 

[0 3 8 8] &*5, (0 6 4) IZ&^T, Wfs'^)\/2 

\t\,x (025) {c^-r<k^^ *mmm(Di><Dzm 

-<Y 1 6*iEBLT*>cfct/\ /W^v^h 1 6 tftftm 

BJi^MlHigTjv&^Si"^^ 'W^vYh 1 6 
/-cltT'tB^a^ffx.^o ££>^J$f;i (06 0) (0 

42) o&?*uM*-z-r&E(DmmwK%mfc*>m 
mtzctftxtZo ttz, (057) icTjk-t&vicm 

[0389] (E5 3) «3ttOS^;l/2 1^ffi^ 

2 1 G^OfrD^^S^I" SSSV^/k 

2 1 R^RJttOeMS**^'*" *aJ3^<*/K 2 1 B*B 

^^0^-^57-5 3 3*^jife«fed r S*f-r5lSfi 

3 3a(iRtt*fi»U GfttBft*j§3§-<rSo 
n-T<y^5^-5 3 3 bltQ^KML, R7fr&^i§£ 

[0 3 9 0] =>yff^X53 1 
^7 (0*-£-f) fr£Jftl*Sftfc7fri:££«5^-4 8 

mzyt&P'ttxi'fvtz.?— 5 3 3 a, 5 3 3 b£<fc 
OR • G • B#03«fe©#8fc#«*tU R^tt^^ 
-frYUyXA 5 1 RK> G#tt7-f-;l/FU>X4 5 
1 GtC, B7ttt7^-^K1^^X4 5 1 BlcZtlZtlX 

mtZo &yj-)i>yuyX4 5 u*&yt%mytirz>o 
mm>t*ji<2 1 liznztiWii&ti^fcttfcLxi&gkom 

faZmttit. Wk£MR? So C<D<fc9{cEI§£ft/£R 
• G • B^^^n^'y^S^-S 3 3 c, 5 3 3 d 

fckO^BK^n, s^uyxs 3 4ic£o^v-y 
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[0 3 9 1] UV I h7-f/l/*5 3 .2©Hf«tt* 

{lOfiT- 430nm~690n mt'feSo R ftO^ii 
6 00 nm~6 9 0nnu GftOlf^te 5 1 0~ 5 7 0 
nmttSo B ft£>0$&4 3 0 nm~4 9 0 nmX£> 

3o &Wrs>^)\<2 iitttiztHDwmmmzfovxwi 

[0 3 9 2] *fffl<D&&Vtol, WMSBSKIaVT 
*ffR]«ffi2 3 5, 7WIIS2 3 1 tttf^Xtttie, Mm 
t7 5-y^IE ^fllSfc JWSftS/'JaySttu &■ 

LfrU ftr«]S®2 3 5, 7WII2 3 1 tt»l!i7W 

7aei^y, ^Uxxx^>-h^^A^J^n5o t 
fc, #HJ¥ 2-3 1 7 2 2 2*f&$S©<fc 5 P D&H© 
«ffi*fcia«ttfi«Sfc*i;*ttTFT*J&*L 

- F (WWEfcS) ©H »ft£tt(c(ittfi*SfcJ: 
20 £Vtfftv\ 

[0 3 9 3] J^T, (06 8 (a) ) ~ (06 9 

(c) ) fc#BHLfcff6» «pK«a*a!a^B©v-r f 

So 

[0 3 9 4] S*^*;l/2 i £ttBJMBfr5ftffift#R 
^Lfci^.tSfcrsfeiiK #ft««2 3 SKtiT^-y ^ 
VhiJyW (BM) W)«?n5 0 BMOM^i: 
tTtt, ifi)tt«ptt©«iS^6^DA (C r) tffflV*5*l 

§ 0 (053), (05 7) KzowmmTimmtzm 

30 ^§7^ h/Vl/7i: tT©^/^;U2 l fctiSg&fctt 
^A*f "T 5 0 B Mlc Lfc 4 0%(iBMT'K 
ifl^ttSfc:*, SK^<*;l/2 HiiPfi^n, £it?5 0 
[0 3 9 5] *ftm<DWi<>^Mt B M 6 8 2 a (DMiS. 
ttfttLX7>l<5.-<7l> (A 1) £{£fflLTV^o A 1 

n^{frs^t^p c gs(i*<^5o t*^u a i ua^ 

— Wli: LX. C rOlSO. 1 /im(Dig^#14 
A 1 ©JUP(i 1 ii mT*fc£o OS t), 10 fg^lS 
40 fflc£j£-f«&Btf$«. 

[0 3 9 6] TNliIfx/^2 1 ft^»ftA 

^Fm*^-TSo Lfctf^X, ttfaWSLZ 35fCAl 
*ffl^T BM *fc»R 2 3 5»C|Hia*^^U 

[0 3 9 7] C^StC^-rSfcii), *JSfiO«f>/< 
*;U2 1 «Wfp]S«2 3 5{C431>T, BM*««^"*ffi 
«KH9J6 8 3*Sr«J«U C(OIH]gI56 8 3^S&£ 
iO A^CBMWLT^. IH19J6 8 3(iS«2 3 5iC 
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?rc*x-y^y-rs££fc<fc9§Bfcj&£T-# 5o (asp 

©$2ti0. 6fimJW±l. 6fimttTfcU *6K» 
£L<tiO. 8ftm«±l. 2/imWTK:-r*o £©ra 
»6 8 3©»Stt:cy^^lffl*SHM"*ci:fcJ:9 

[0398] ft*, UfeE3SP 68 3 «S®tf&nT 
V^Sfcik H»6 8 3#»/8& Sffi2 3 5KttS i 0 
2, SiNxftH©«*Wfi*0. 0 5/im«±0. 2 

[0 3 9 9] t©£3K*ltt£*lfclH*6 8 3K:A Iff 
H£^BLBM6 8 2 a£JM3"£o Lfc#oT, *fl6] 
£&2 3 5©affiC«BMJgjSfC**flSW4«4b& 

[0 4 0 0] ^CfSUT, ajtttt*lRl±*«*fe«>» 
A 1 SlJil 6 8 2 a {CjfifeT, Cr**^tt^*>(T 

o ftH*»6*m»m6 8 2b*fW"r*. £©£B» 

«6 8 2 bttA !Wil6 8 2ajWtlWMi2 3 40I T 
g2afc I T0WK2 3 4*<»j!*t*4:«*fffflK:«kt) 20 
[0 4 0 1] 443, «■"$-*»§!«: 2«fcEjrr**>0 

T-fift<, 3®a±T-feJ;v\ 

[o 4 o 2] mmtmm 8 2 b«&jgffiit;: 
Hjtf 5 «>©?«* < , *-#y*aaps wtT* y ^ 

HT*fe<fcV\ W*tf» »K§il 7 2 l*«W*Sn«, 
cn^OA 1M6 8 2 a©#M©BM©iW, fcSW* 
AH6 8 2 a ££«JSI6 8 2 bi^iltfcBM©! 
j?(i0. 4fimJM±l. 4fim«TkU L 30 

<ttO. 6pmtt±l- 0/tmWTC-rs. ffi, (06 
8 (a) ) , (06 8 (b) ) X'lt, BM6 8 2«, B 
M68 2 aM6 8 2 bT?ifSS*l«l***l/fttf, 
cnic»6*WLtf* A lK©JMri?ltl«LTt»fi<, 

^0 4 0 3] H»6 8 3fc«iH2fft;fcBM6 8 2±IC 

« ¥»ft«6 8 1 a fc*j*f *. 6 8 1 <m 

mmtLXlt, 7*VMHm\ *9^>«W, #UW 40 

flg (PVA) ft^OflWflWS^IIki'Uay (s 
i0 2) x mti/V=>y (SiNx) ftif©$M8*mft 

zmm&ztwff*^* s 1 0 2ftir©& 

[0 4 0 4] ¥if{bJ!6 8 1 a©JUf£LT{i0. 2 /i 
mfidi. 4 funJXTtf&SK* W0. 5fim« 50 
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±1. 0/im«TlW5Ci:mu^ C©¥m 
fclg 6 8 2 a ±tC*f|P]tt® 2 3 4 i: LT© I T 0 *Bf8. 
*&„ (0174 (b) ) tt*FSfkHI6 8 2 aSrffll^-f 
*7-7*A/*2 3 7*¥»fl«fcLTffiWfc*jaT?fc 
5o 

[0 4 05] ¥»fbll6 8 1 a, 681b£S102ft 

zMttt^mzftvo s 1 0 2ttjt«was&*^fc*w 

JS^SST**. W««131*fTofea, *ffo«8i2 3 4 
Z&tfLtZo ft*, ¥m<t!i6 8 1a, 6 8 1 b#*i<8 

*m©*£«>, BH»ayi*fT3 d fct * D &»ft¥tf ft: 

1681a, 68 1 b*m&X%5Ctl& J g : j£X$>%: 

[0 4 0 6] MvmtLT, Cf]gR6 8 3 tCE3gP6 

8 3<Dm2£K>t>m< BM6 8 2£Jg$Lfd£, OT£ 

J;01H]a56 8 31CTKBM6 8 2#7c«£nfcJ:-5&$ 

figt-rscfc^-p**. ^mfta, «®tcwiRi«®2 3 

4 t LT© I T OfcJMt 5o ftoT, ¥raffcfl£ 6 8 1 
a£J&£Lft<Tk&l\> BM6 8 2*W^ 

¥»fbHMt*!>t.S*2 3 5*»6^tt»tf»ttrt-S 
©*B&jtrsi:v$«j<&ft»5, ¥»fU« GN&IHH) 6 8 
1^»<MU ^©a, *JfilWl2 3 4£j£fiSLT& 

ijU PS*ifi©*£tt*S"C*3. LfctfoT, c©« 
-&(iW|p]«1S2 3 4««A«f , ¥m<bli6 8 1 all: 

Eisjj*«Bja-r*itf«ki/\, 

[04 0 7] ft*, (068(a)), (068 

(b) ) (C*V^TBM6 8 2(i, Al**^»Al*d 

ts&m&mmt Ltzt>\ cn(cis^-r^fe©T*(ift<, 
{gs*T^©^«i*M fc mm m mcomnwm t*&mtc& 

[0408] mmw^mmtm^m^wm^^ 

Lfc^oT, ^<A*f^©!»Wft^BM6 8 2*$$ 

[0 4 0 9] Sfc, A l©f^t>t){Cig (Ag) «:fflV>T 
«,J:V>o Ag&£»WliK&« : ftBM6 8 2 £ft5o 
[0 4 10] ft*, T^%BM6 8 2i:LrSffl-rS 

ii^ti BM68 2 ttmmt zmmvmmit 1 . o M m« 

±1. 8^imWTfcU S&KSTSlXfil. 2/xmW 
±1. 6 maTlC?5 0 

[0 4 1 1] ift, IH1SP 6 8 3©&£&1. 2/im£U: 
2. 2^mJMTfcU *6K»SL<t41. 4 nma± 
1. 8 /imJLXTtcr^o 

[0 4 12] ft*, (06 8 (a)), (06 8 
(b) ) ©m^T'ti, MfRlS«2 3 5tCPflgP6 8 3*m 
fiKL, C©IHlgl56 8 3tCBM6 8 2 Zftmt %> t Ltd* 
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8 3 *Bf&? ak Ag> £m<D&mm 

m. »*V^tt=FJ«WII*»6ft*BM6 8 2*^rtU CO 
BM6 8 2±K¥»{b«6 8 1*«jaUT'E»"J:V\ CO 
Bfii^fHtJl 6 8 1a OHJPte 1 . 0 ft mJM± 3 . 0 ft 
mWTfcU S&K»*t<t*l- 4fim«±2. 4 \i 
mWTK-r*. ¥^tM6 8 1 a*J&»fc «®£ 
fiffSLTtm^c W*"T*C4:fcJ:0» BM6 8 20H 
i2i«:ft<40, ft[a^2 3 5©Sffiiti 3 FSfl:Sft*. 
C0 4 13]*fc, (06 8(a)), (06 8 10 
(b) ) "Cti, WfaWRZ 3 5 tCD£]gP6 8 3*Jft*U 
HSI5 6 8 3 tC B M 6 8 2 5 1 Lfctf, C tlfcffi 

jrrSfc0"Ptt*<* 7W*K2 3 lfclH]»6 8 3* 

iOBM6 8 2%Ml/Tt)J:^. C©*£ 
(i, BM6 8 2±fcV-*fi*«2 3 3fc*W4, TF 
T2 7 7 WSffi 2 3 1© 

H»6 8 3*«J*U COia»6 8 3K:TFT2 7 1* 
C K J: 0, 7U-fSfi23 1 ©Sffit>¥*i 

[04 1 4] BM6 8 2 tttfam&2 3 4 ttemKffi& 20 

< c torn* u\, cn&ftfan® 2 3 4 « 1 t ox*& 

2 3 405 1 TOi:£JSWfr5>&3BM6 8 2£;&&g! 

itSg^ti, BM6 8 2 bfc**lRl«ff2 3 4fctf»*- 
SttBf©¥»fbil6 8 1 a*x<y^y^«:iffcJ;»?ltS 
U BM68 2 b£ttfanM2 3 4 tffim&'rZ&? 
icffij$.?m£^\ <:©MOi^(i BM6 8 2 b(± 
A 1 ttWDtm****"*- «ttKJ:*tf**KrJM"* 30 

[0 4 15] — JS, 7WHS2 3 lfflOT-ti, V-*fl 
^«2 3 3±tc¥mfk/i6 8 2^jfiU fro, V-* 
®#J£ 2 3 3 ±T»ffl**« 2 3 2 tfRftf « £ 5 

2 3 2 ©jsiaap^ e><D%mmz£ < * < 

[0 4 16] LfrU C©t§£\ V-7.M^2 3 3 t 

V> 0 fc*5, (0 6 8) T'fiT F T 2 0 l IttWfc: 
5FBft«/a«tt*«l'f^*» *^ c > TFT 2 0 Hi L 

</\> 

[0 4 17] 7WSK2 3 UCTFT2 7 1 &if£J£ 

j«& aaBjfi^Bas^fbfflies 1 b*s j 02& 
MliiMI/^. ¥rfffc§i6 8 1 b** 

6 8ia fcHttK«a»fc**W*ft*»lcfr$. W 

{C, S i 0 2T*¥M(t^6 8 1 b€£AL&H6<*« S 50 
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1 0 2ttJt«WI66)^V^c«)«l««l»*tfSST?**o 
SH«&S*f7t>fc», ¥mftM6 81MCTFT201 
i:®^*®2 3 2 £r£&£?-f Ss:*'** 

U ¥»<fcit6 8 1 b±tcli^*® 2 3 2*^-r*o 
fc*5, ^{^6 8 1 fctf 'JfS K4J?©Si^©i 
^t>Wf«JBS*ff5ci:KJ;0A»&¥»<kll6 8 l b 
*«ja-et*«:fcH«3S'T?t>&V\» X, TFT 2 7 1 

±Kit, v-xmm<D&m?m%mzm!&.L. tft 

2 7 l K#tfA»L*v^5fc»BW"*. 

[0418] iiii2 3 6*mmmmictztztb^ b 

M6 8 2±fe5VHiBM6 8 2i:MIt57K2 3 1 
S2 3 6©^J»i:-r5o 

[0 4 19] a^^;l/2 1 tcti % (0 6 9 
(a) ) EBjj*Lfc*Sfc, R«l»lhll2 3 9*»jat 
fcEI*IBlt»K6 9 1 *31fili^** 12 6f^f^M 

[0 4 2 0] CO<t9{c^fi!c-r§ci:E<fct)> WH'i* 

)V2 1 ts*2:©ffiB?sifr*3tt^ai««n, ftfus 

[0 4 2 1] £fc, &fr1&A'2 l©affifcdT53W«HI 

(0 6 9 (b) ) {iS^^;l/2 l Ev-r^nU-yXS 
«1 8 3£ffi9ttttfc*#JijtT*fc'K (06 9 (c) ) It 
W;u\syXmmi 8 3E£*fB&ihg«6 9 1^0 

[0 4 2 2] 6^, (06 8) E*5V^T, jB^«®2 3 
2{iiSiBS!EIBirr*t>©"ett&<» RMffi-efciW, 
Sfc, (03 0) (03 1) EH^Ufc 

JcSE/n^'JffitfELTtxfc^o £fc, (02 5) E 

[0 4 2 3] (06 8 (a) ) ~ (06 9 

(c) ) ■vmmhit*fimaam'<*A'Z i», aws 

(06 4) ^ifOlfa— 77-T y?®?^ hW7. h 

^ Hi, ^yKv^yhf-zx/K, (04 9) ©e 

(04 8) *£<omft i mffi*.. (0 5 
l ) <D^-Vi-)l=iy\Zz.-$&z>wmikT IsXKE 
(DW&^friL LTt-fflMC i:^T*5C titno * 

[0 4 2 4] %^WM2 3 6(i^ B f£^EK^-r^t© 
T'ti!5:< % JP2MSJ1 005^n V© 9/6 5/3 5 PL 
ZT&£Wi6/6 5/3 5 PLZTf i £><t:V\> 
^e8W2 3 6{C^i**^!jnLfct>©, «fi«t»K#U 

[0 4 2 5] ^ 2 3 4, 2 3 2fcH©jgl8®£«:I 
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rcwetj:^. *fc> &*H©&*iiii%*<iMiu 
ftto*tiifl!ncit»'?**. Mtmwk, m 

iS&PtfiSH'^SSiWiT 0 R A YtfiWMfcLTt** 
[0 4 2 6] ftRlR«l2 5 4^F(i, 7*U;MIHB*£fc 

A, ${tv^*i"7A, **—)\'ii^7,tz)i<D%W$M 
T?t«fcV\, JtfeT?fc< fcfc#OTl2 3 6tf&M 

£n/ct>©T'£>Mv *n^7A**^»@SHft 

[0427] ^m^mmmz'immmmcincT f 
t\ mim, nmwt-v (tfd) ano^yf- 

- ^Mmomitic * t> wmzwa? * t i stasis lt 

(DLP) t^Sn^o 
[0 4 2 8] *fc> TFTWO^vfyj'Iffttl 

TFTliLDD (D- F— tT^^ FU 

[0 4 2 9] *»W©**flHWOfiffiW®Btt, T^b^S 
jK/<*/H!L EL**/^ LEDgg/U;K FE 

? v h u ? * ^aiKis^-r* t»©t?tta < , **Ev f 'J 
>y ^T-^T-t <fc<^ 0 f y y **srafc*©££fc 
is^ (m) # * t> h» fv f y * >?7mm?&^fl>t 

© 1 oT'$5. 

[04 30] -fyX^T F U^SME^<*;Hc t»*SH! 40 

[04 3 1] jB*©«Bt>*ffl««2rSs MS?- Fg 
®Ko^fnT*t>J:^. ^©ffl. mMtff (W5fa) fc 
$-oT7l"f'g ; te2 3 1 fC I TOA^SSXh^^ 
©ttS£J&£ U B**& 2 3 2 t MfE* F 7#tt 
«Hfc*»S«*JBSl'"Ct>*t>. c©J:3{cgaS4 50 
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5 c t £ 0 fSSttrcft Aft 2 3 6 KM?iJ© n 

ay&H-e^lStfcT F T 2 7 1 ti^7tt^7C#V\ 
LfctfoT, ccxF^TtfMSfcJ&JS-rscfctt* 

[0 4 3 2] *fc % *$SH©*jft>**A'2 1 &3^«iS 

^;l/*2 3 7T*7J7-S^tT9^SSfl?iJ?:P^b^*^ 

l^yXl 8 lfcffll^TR, G, Bfcfe^gtLfctK *D 
^A£^Tfe#8t£tT*.tf, a^-S^fcfrdci: 

;l/^2 3 7{i¥feT* ! £.^ 2feT'tfe5V>{i4feJ-X±©t 
©^:fflV^Tt><kV\ 

[0 4 3 3] *fc, «w/t*;I/-©t-K (*-Kfc#S 

— K, ECB*-K, DAP*— TN*-F, 

F, d s m (iftWScat- F) , SififfirS]* 

[0 4 3 4] *^Bjos^^;i//a^eti. p 

WaW&^)\>/ P D ®HSjS8S£ IS^-r ^© T-ti^: 
</TNttft» STNIS, 31/XtU7Wb> DA 
ECBlSt-^ IPS^ 5fi^«^ B B B x 

S3t^«, oc Btezom<owiih*m^rcm7ik'^\'/ 
«^aaret»j:v\ ^©fa, plzt, x^hn^n 

^, E Lf'fXyW, 7°7Xvf^XyU-l' (PD 
P) , 75Xv7FU'y->>^©<t^^^*>^^ 
[0 4 3 5] Sfc, *aW©Kfl5«B«H:e7***^ 

^rP^ (fa-77^>^ st^mis©*-^-, P 

^^.fctf^©*-^-^ tf?a->Xf^ FV7 

/<-y^l/nytfa-^> er^-A^v© ; Er-^-^ « 

^7.^7J^5© ; Er-^-^ ^e^ltaib^©*- 

^eig©*-^-^ xbettis©^-^-, ^ 

©g^SP, ^BittgS^gg©^^*-^-, Jgxlt 

^tt©^js^gPx hy-A^s^.tt/*©*- 
[0436] *«w©««a!a^«H**t^tt^ 
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[04 3 7] 

^©&#, fin* h ft. KWKft^o^n^nottjStc 
[02] ^m<Dmm^M<D%mmx^ 0 io 

[03] *«IHOff!Wa«BOWI!HT?**. 
[04] *«9iO|fai»»B®lW!HT**. 

[05] *ssw©!!awsa©BiWBn?**. 

[0 6 ] *»WOffi«>*«Wfc*^*JHW**®KWB 
[0 7 ] *5BW©fl&©*WffllK**J *5aW»B©S4WH 

[08] *«9i©jsfliM©rawrttoBW!H'e**. 

[09] *«W©IBW**©WWS*®WWB' P **« 
[010] *«W©«^HEB©BftH«SOWflH"e* 20 

[011] #8W©^Sfi©ffift*&©BtWH , ei& 

[012] *$^©«©^«fc*tt*SP»ttB©WH 
0T'fc3 o 

[013] *«w©flfi©nsseyicfetjsiHws«©Kiis 
[014] *«w©fla©iias0ycfe*JSMWi6«©ww 

0T*$>5o 

[015] #f8W©fl&©Hflfi0Jfc*ttSJHWSB©KflB 30 
0T-££ O 

[016] *«W©flfi©HS60Uti3tJ*i!aW«H©ttW 
0T-$.5o 

[017] *^©tt©**Mfc*tf *«»»*■©«« 
0T-&3, 

[018] #«W©KS£jj^<*^©SW3HT?**o 
[019] *SW©}WWH5/^I^)BWBT**. 

[020] *aw©«aa^<*^©MWHT***. 

[02 1] *«W©«*«*/<*^8ffiB"P**o 
[022] #«l|l©l«««jJ*SB©BWIHT*&*. 40 

[02 3] *«W©«MW6S««©»»WBI^**» 
[02 4] #8W©8MMbn8B©ifiWB , C**. 
[02 5] #RW©l8MM8j5*£B©8WiB"e**o 
[02 6] #»H©l!*B**SB©SWlH1?**o 
[02 7] #SgH©WBS*SB©BMHB"e«fc3o 

[02 8] *«w©BM*a^B©ttWH"ea&*. 

[02 9] *«fl©i*BS35«fi©8MHB , e**. 
[03 0] *^©KJHKiVU;l/©KfJBT**. 
[03 1] *WH©JS***/<*>l'OiWiH"P**« 
[03 2] *^©B**ji^>I^WI!BT**. 50 
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[03 3] *5IW©efeS!^SS©lttW0T^5o 
[0 3 4] *5»H©WMEaytti©KlBB'e**. 
[0 3 5] *f6W©WB«^Bifi©8iWBT?**o 
[03 6] *^©WMK«B©Kil!B , e**. 
[03 7] *58W©UfcB«^eB©8iWB"e*So 
[03 8] *»H©lWMt»«B©Kfl!B'P**. 
[03 9] *58W©eW»«^!tB©l!iWB'e**o 
[04 0] #&W©i»«S^B©8WJBT»fc*o 
[04 l] *«W©«««a«B©SiWBT?**Q 
[04 2] *»W©8M*a^»B©S4WB - e**o 
[04 3] #8ffl©8M*aaSSfi©BfflBB"l?*So 
[04 4] *!8W©iR»a^B©BiWB"?*«. 

[04 5] *%wowmm5mw<Dmwmv&z 0 

[04 6] *»W©lKBa^SB©BiWB"e**o 
[04 7] *8H©KB**SB©Mi&B'?fc*. 
[04 8] *«W©W»a^tB©»lWBl?**« 
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